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PREFACE 


This  work  was  commenced  with  the  view  to  its  being 
a  companion  to  Keetley's  '  Index  of  Surgery.'  It  is, 
however,  an  index  in  its  title  only.  It  was  found  that 
the  nomenclature  of  medical  diseases,  if  taken  alphabeti- 
cally, would  entail  so  many  and  such  complex  cross- 
references,  that  the  work  would  be  disjointed  and  useless. 
From  many  inquiries  I  find  that  the  student  does  not 
like  to  meet  such  a  reference  as  '  Asthma,  see  Diseases 
of  the  Bronchial  Tubes,'  but  prefers  to  read  the  Diseases 
of  the  Respiratoiy  System  under  one  heading. 

My  chief  object,  however,  was  to  compile  a  work 
which  should  be  a  handy  manual  for  students  preparing 
for  their  final  examinations  in  medicine  at  the  various 
examining  Boards.  The  book  has  been  written  from 
notes  which  I  have  taken  from  the  systematic  and 
clinical  lectures  delivered  by  Doctors  Peacock,  Mur- 
chison,  Bristowe,  Ord  and  Smith-Shand ;  supplemented 
by  references,  in  many  instances,  to  standard  works  on 
pathology  and  medicine  by  various  leaders  in  the 
profession. 
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The  book,  therefore,  can  in  no  sense  be  considered  as 
a  text-book ;  but  it  is  hoped  that  students  may  find  it  a 
useful  supplement  to  the  treatises  on  medicine  which 
have  been  written  by  Bristowe,  Fagge,  Frederick 
Taylor,  Roberts,  Osier,  and  others. 

A  description  of  Diseases  of  the  Skin  has  not  been 
written.  I  feel  that  broader  information  would  be 
obtained  from  special  works  devoted  to  this  subject. 

No  one  can  be  more  conscious  of  the  many  imper- 
fections of  this  manual  than  I  am.  But  I  ask  the 
indulgence  of  students  for  whom  it  has  been  chiefly 
written. 

I  have,  in  conclusion,  to  express  my  thanks  to  my 
colleague  Dr.  W.  Aldren  Turner,  for  much  valuable 
criticism  and  suggestion  ;  and  also  to  my  friend  and 
fellow-student  Mr.  Percy  Potter,  F.R.C.S.,  to  Mr.  W. 
Orme,  and  to  Dr.  Wilks  and  Dr.  A.  Elliot,  late  House- 
Physicians  to  the  West  London  Hospital,  who  have 
carefully  revised  the  proofs. 

SEYMOUR  TAYLOE. 

16  Seymour  Street,  Portman  Square,  W. 
June  1894. 
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INTRODUCTION 


DISEASE 

Definition. — Any  deviation  from  the  healthy  standard, 
either  in  structui-e  or  function. 

It  is  not  necessary,  in  considering  tlie  question  of  disease, 
that  we  should  be  able  to  see  it,  or  to  watch  its  progress  and 
the  methods  by  which  it  works.  The  effects  which  are  pro- 
duced are  only  the  results  of  the  progress  of  disease,  and  are 
called  symptoms,  or  signs.  Yet,  in  many  instances,  these 
symptoms  are  dignified  by  being  called  '  Disease,'  whilst  the 
original  disturbance  of  function,  or  modification  of  structure 
may  not  be  known,  or  misconceived.  And,  on  the  whole, 
this  is  not  only  convenient,  but  in  many  cases  it  is  descriptive. 
We  are  enal>led  thus  to  identify  certain  maladies  which  are 
difficult  to  define,  and  we  also  give  to  a  disease  a  name  which 
is  derived  from  perhaps  its  most  important  symptom.  To  be 
exact,  however,  we  must  not  look  upon  a  poisonous  material 
or  foreign  body  introduced  into  our  .systems  as  a  disease.  It 
may  remain  there  for  an  indefinite  period,  and  produce  no 
deviation  from  a  healthy  .standard  either  in  function  or  in 
structure.  It  is  only  when  sucli  poison  acts  as  a  morbid 
matter,  or  produces  definite  histological  changes,  that  disease 
'  an  V>e  said  to  be  constituted. 
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Nor  is  it  necessary  in  this  small  work  to  define  what 
Ilecdlli  is.  We  may  easily  affirm  that  it  is  a  state  of  body  and 
mind  which  is  perfect  in  structure  and  in  function.  Even  this 
statement,  however,  we  are  probably  unable  to  grasp.  Pos- 
sibly every  person  on  this  globe  is  the  subject  of  disease  more 
or  less  severe.  Hence  the  difficulty  which  arises  in  using  the 
word  '  health  '  as  a  standard  of  comparison.  Diseases  may 
exist  of  which  the  sufferer  has  no  real  appreciation,  on  account 
of  his  ignorance  of  true  health,  and  they  may  be  so  trivial  as 
to  cause  no  symptoms  by  which  they  can  be  recognised.  It  is 
only  when  events  are  produced  which  are  recognised  by  the 
sufferer,  or  detected  by  medical  science,  that  we  can  really  say, 
'  This  is  disease.'  And  such  a  condition  may  vary  from  slight 
disturbances — -none  the  less  diseases — called  ailments  or  dis- 
orders, to  the  gravest  states  in  which  the  body  perishes  in  a 
few  hours. 

Alteration  in  structure  is  known  as  Morbid  Anatomy,  whilst 
the  study  of  Pathology  is  based  upon  alteration  or  perver- 
sion of  function.  In  some  diseases,  only  one  of  these  con- 
ditions exists  ;  in  others  there  is  a  combination  of  both. 
Again,  alteration  in  function  may  cause  change  in  structure, 
and  vice  versa. 

Etiology,  or  a  study  of  the  causes  of  diseases,  is  a  wide 
subject,  inasmuch  as  it  has  important  bearings  on  prevention 
and  treatment.  Not  only  must  the  germs  of  disease  exist,  but 
they  must  fall  on  a  suitable  soil  or  nidus  in  order  to  flourish 
and  produce  their  fruit.  In  a  given  population,  whose 
members  are  all  equally  exposed,  some  will  contract  disease, 
others  will  escape.  This  fact  points  to  certain  conditions,  such 
as  age,  occupation,  surroundings,  which  act  as  predisposing 
factors  in  producing  disease.  Hence,  in  medical  works  gener- 
ally, the  causes  of  disease  are  divided  into  two  large  classes, 
(ffl)  predisposing  and  {b)  exciting. 

For  example,  a  young  man,  exhausted  and  perspiring,  after 
a  severe  struggle  or  exertion,  lies  down  on  the  damp  grass, 
gets  chilled,  and  in  a  short  time  afterwards  develops  fever 
and  all  the  other  symptoms  of  pneumonia.  Here  the  exhaus- 
tion and  perspiration  act  as  predisposing  causes,  and  the  chill, 


DISEASE 


3 


or,  possibly,  some  specific  poison,  as  the  exciting  cause.  It  is 
necessary  to  give  some  details  of  these  two  groups. 

(n)  Predisposing  Causes. — 1.  A(/e  is  most  important. 
As  a  rule,  all  specific  fevers  are  contracted  moi-e  readily  by 
children  than  by  adults  ;  or,  at  least,  these  diseases  are  more 
frequently  met  with  in  childhood.  The  former  statement  is 
pi'obably  correct,  since  diseases  due  to  specific  germs  appear 
to  run  a  truer  and  more  typical  course — being  more  perfect  in 
eraption,  duration,  and  decline — in  children  than  in  adults. 
It  would  seem  as  if  the  very  febrile  organisms  themselves 
revelled  in  the  healthy  young  tissues  which  are  so  vigoi"ous  at 
the  periods  of  the  active  development  of  the  body.  Another 
factor,  however,  to  be  remembered  is  that  adults  are  rendered 
immune — at  least,  so  far  as  the  commoner  exanthemata  are 
concerned — by  having  contracted  these  diseases  during  child- 
hood. 

But  there  are  exceptions  to  the  above  rule.  It  is  notorious 
that  in  some  epidemics  of  scarlet  fever  or  diphtheria,  the  infant 
at  the  breast  escapes,  whilst  all  the  other  inmates  of  the  house 
may  sufier.  Again,  typhus  fever  is  much  more  likely  to  be 
acquired  by  a  nurse  who  is  over  thirty  years  of  age  than  by  a 
younger  one. 

Amongst  the  many  diseases  upon  which  the  age  of  the 
patient  has  an  important  bearing,  we  may  generally  affirm 
that  youth  is  a  period  prone  to  contract  acute  catarrhal 
disease,  and  that  age  is  associated  with  diseases  due  to 
degenerative  structural  changes. 

2.  Sex. — On  this  point  it  may  be  asserted,  as  a  general 
rule,  that  functional  disorders  are  more  frequent  in  females, 
and  that  structural  diseases  occur  oftener  amongst  men.  We 
must  bear  in  mind  the  various  disorders  which  attack  girls  at 
puberty  and  shortly  afterwards,  such  as  gastric  ulcer,  obsti- 
nate constipation,  and  the  like.  From  these  conditions  boys 
seem  almost  exempt.  We  must  also  consider  the  mental  and 
other  nervous  disorders  which  are  apt  to  supervene  at  the 
climacteric  period.  On  the  other  hand,  men,  by  their  occupa- 
tions, exposures  to  changes  of  climate,  and  tiieir  generally 
harder,  and  perhaps  more  dissipated  lives,  are  attacked  by 
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certain  diseases,  such  as  locomotor  ataxia,  gout,  syphilis,  in 
greater  proportion  than  women.  But  it  may  he  stated,  without 
fear  of  contradiction,  that  women's  complaints  are  less  severe 
— 01',  rather,  that  they  bring  under  our  notice  disorders  of  a 
more  trivial  stamp  than  men  do.  This  applies  to  consulting- 
room  as  well  as  to  hospital  practice. 

3.  Heredity. — The  great  tendency  in  Nature's  operations, 
is  to  produce  and  perpetuate  healthy  life ;  disease  once 
acquired  has  a  tendency  to  become  less  marked  in  the  next 
generation,  and  finally  to  die  out  in  succeeding  ones.  If 
this  were  not  so,  who  would  escape  1  Who  of  us  could  go 
back  two  or  three  generations  without  discovering  a  gouty, 
or  a  tuberculous,  a  cancerous,  or  a  syphilitic  ancestor  ? 
And,  after  all,  this  is  really  a  proof  of  heredity  in  certain 
diseases,  and  is  not  an  argument  against  it.  Life  tends 
to  improvement  and  perfection  ;  but  influences  of  parent- 
age may  for  the  time  be  so  strong  as  to  overcome  the  repara- 
tive efibrts  of  Nature,  and  so  afford,  in  the  next  genera- 
tion or  generations,  actual  evidences  of,  or  tendencies  to  the 
acquisition  of,  certain  ailments.  Thus,  the  child  of  phthisical 
parents  presents  a  weak  chest,  and  will,  in  all  jjrobability,  itself 
become  consumptive.  Gout,  again,  is  found  in  the  son  of  a 
gouty  father.  If  one  of  the  parents,  however,  is  healthy,  the 
chances  of  hereditary  transmission  of  disease  is  lessened,  the 
poison,  as  it  were,  being  diluted. 

Amongst  hereditary  maladies  may  be  mentioned  epilepsy,, 
and  other  neuropathic  conditions,  tuberculosis,  cancer,  gout, 
syphilis  and  diabetes. 

4.  Climate  and  Locality. — The  influence  of  climate  in 
causing  disease  is  well  known.  The  extremes  of  heat  and 
cold  may  each  be  represented  by  diseases  peculiar  to  them. 
Thus,  cholera  is  essentially  a  disease  of  the  tropics  ;  frost-bite 
occurs  in  the  arctic  zone.  Damp  localities  and  damp  un- 
drained  soils  are  noted  for  the  prevalence  of  tuberculosis, 
bronchitis,  and  other  diseases  which  attack  tlie  respiratory 
tract.  We  may,  speaking  in  a  general  way,  state  thattlie  liver 
is  more  likely  to  become  affected  in  hot  climates,  whilst  the  lungs 
are  spared  from  disease  ;  in  cold  climates  the  reverse  obtains. 
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As  regards  locality,  Ave  note  the  prevalence  of  rheumatism 
and  cardiac  disease  in  Derbyshire  ;  of  goitre  in  certain  Swiss 
valleys  ;  of  vesical  calculus  on  the  east  coast  of  England  and 
Scotland.  Disease  of  the  blood-vessels  is  common  in  high 
altitudes.  Leprosy  is  most  prevalent  at  the  sea  level.  We 
cannot,  with  our  present  knowledge,  always  say  why  certain 
diseases  prevail  in  certain  localities  ;  but  we  know  the 
tendencies,  and  we  see  the  beneficial  results  which  accrue 
from  removal  from  such  places. 

5.  Occupation. — Certain  occupations  lead  to  certain  dis- 
eases. For  example,  lead  workers  are  predisposed  to  lead 
poisoning.  A  better  example,  perhaps,  would  be  to  say  that 
they  are  predisposed  to  acquii-e  gout.  The  occupation  of 
a  clerk  tends  to  produce  phthisis  ;  a  soldier  or  a  sailor  is 
liable  by  his  calling  to  develop  aneurysm  ;  a  worker  at  textile 
fabrics  is  prone  to  become  bronchitic.  Similar  examples  are 
numerous. 

6.  Social  Conditions  as  predisposing  agents  are  of  great 
importance.  There  are  diseases  incidental  to  wealth,  whilst 
others  follow  the  footsteps  of  poverty.  Typhus  is  never  seen 
amongst  the  better  classes,  except  in  parsons  and  medical  men  ; 
gout  is  almost  the  exclusive  property  of  the  affluent.  Punch's 
aristocrat  was  nearly  correct  when  he  said  to  his  gouty 
dependent,  '  I  did  not  know  that  people  in  your  station 
suffered  from  gout.'  The  dietary  of  the  poor  renders  them 
prone  to  tuberculosis,  also  to  intestinal  worms  and  other  para- 
sitic diseases. 

Those  are  best  able  to  survive  an  illness,  and  resist  the 
onset  of  disease,  who  enjoy  a  generous  dietary. 

Further,  the  poor  have  not  the  means  nor  the  opportu- 
nities to  ward  off  impending  disease,  nor  can  they  combat 
hereditary  tendencies  to  any  special  disorder.  The  rich,  how- 
-ever  .strong  hereditary  taint  or  family  tendency  to  disease  may 
be,  do  not  necessarily  become  victims  ;  the  disease  is  kept  at 
a  distance  by  changes  of  air,  good  food,  and  cleanliness. 

7.  Tf/fajjeramenl. — Perhaps  more  importance  has  been 
assigned  to  the  so-called  bodily  temperament  in  the  production 
•of  disease  than  facts  justify.    Nevertheless,  in  communities 
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there  are  peculiarities  of  temperament  which  render  certain 
individuals  prone  to  contract  disease.  This  peculiarity  may 
be  overridden  by  other  influences,  or  diverted  into  otlier 
channels  ;  and  hence  there  is  a  tendency  to  acquire  otlier 
special  diseases,  independent  of  temperament.  This  is  called 
Idiosyncrasy.  But  from  the  earliest  records  of  Medioine,  tem- 
perament has  been  regarded  as  an  important  factor.  Four 
varieties  at  least  have  been  described,  viz.  the  Sanguine,  the 
Nervous,  the  Lymphatic,  and  the  Bilious. 

The  Sanguine  man,  with  large  limbs,  a  full  artery,  imiDul- 
sive  movements  and  quick  thoughts,  is  supposed  to  be  prone  to 
acute  inflammatory  affections,  often  of  considerable  extent, 
which  run  a  rapid  course  to  a  favourable  termination. 

The  man  of  Nervous  temperament  is  of  higher  intellectual 
stamp.  With  small  muscles  and  bones,  a  large  skull,  an 
anxious  and  careworn  face,  he  not  infrequently  goes  thi'ough 
severe  bodily  strain  by  reason  of  his  extra  nerve  energy.  The 
hands  are  lank,  bony,  and  mapped  out  by  full  veins  :  their 
very  expression  of  deftness  is  an  index  to  the  mental  activity. 
Such  people  develop  epilepsy  and  other  neuropathic  conditions ; 
they  are  also  prone  to  congestions  and  haemorrhages. 

The  Lymphatic  temperament  is  denoted  by  pallor  of 
complexion  and  of  skin  generally,  due  to  a  deficiency  of  red, 
and  an  excess  of  white  corpuscles  in  the  blood.  The  subjects 
in  this  class  are  liable  to  dropsies,  splenic  diseases  and  chronic 
ailments  generally.  Their  bodily  development  is  coarse  and 
flabby  ;  their  mental  powers  are  noted  for  their  firmness  and 
plodding  persistency. 

The  Bilious  temperament  is  characterised  by  mental 
despondency  and  bodily  inactivity.  Members  of  tliis  class 
are  liable  to  disturbances  of  the  hepatic  and  digestive  func- 
tions. 

Of  late  years  the  consideration  of  temperament  in  the 
causation  of  disease  has  lapsed  into  neglect,  and  as  a  guide  to 
diagnosis  it  has  been  overshadowed  by  our  improved  means 
of  investigation.  Further,  probably  no  patient  is  typically 
a  representative  of  any  particular  class  of  temperament  ; 
and  he  is  not  illustrative  of  a  given  disease,  but  presents  a 
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study  of  tlie  individual.  Each  case,  therefore,  is,  as  it  were, 
a  new  book  to  study.  There  are  in  Medicine  no  cut-and-dried 
precedents. 

8.  Mental  Conditions.  — Excessive  mental  strain  predisjDoses 
to  disease.  Gout  occurs  in  the  overworked  politician  ;  typhus 
Ie^"er  is  more  likely  to  attack  the  defeated  and  depressed 
army  in  greater  proportion  than  its  victorious  enemy  ; 
parturition  is  of  more  serious  moment  in  the  highly  strung- 
neurotic  woman  than  in  her  more  composed  and  equable' 
tempered  sister.    Numerous  other  examples  could  be  cited. 

9.  Previous  Diseases. — There  is  no  more  important  subject 
as  bearing  on  predisposition  to  further  disease  than  jarevious 
ailments.  When  we  study  the  records  of  hospital  cases  we 
are  at  once  struck  by  the  importance  which  is  attached  to  a 
history  of  alcoholism  in  the  causation  of  liver  diseases,  of 
syphilis  in  lesions  of  the  nervous  system,  and  of  rheumatism- 
in  cases  of  heart  disease.  Other  examples  are  afforded  in 
ague,  which  predisposes  to  leucocytha?mia,  in  chronic  suppura- 
tive diseases,  which  tend  to  cause  pyasmia,  and  also  lardaceous 
degeneration. 

10.  Bodily  Strength  is  also  an  important  factor.  Medical 
ad  visers  are  constantly  being  asked  whether  it  is  advisable  or 
necessary  to  remove  this  or  that  person  from  any  house  or 
locality.     And   the   question   is   important,   inasmuch  as 

pidemic  diseases  show  a  tendency  during  the  early  part  of 
their  occurrence,  to  select  as  victims  those  who  are  of  poor 
physical  strength  or  in  low  bodily  health.  Nor  is  this 
observation  limited  to  epidemic  diseases.  It  is  an  incon- 
testable fact,  both  in  the  vegetable  and  animal  kingdoms,  that 
disease  attacks  by  preference,  and  is  more  virulent  in,  those 
plants  and  animals  which  aie  of  sickly  growth  and  poor 
vigour.  Not  only  are  such  individuals  less  able  to  withstand 
physical  trials,  which  do  not  affect  moi'e  robust  specimens, 
but  they  appear  prone  to  contract  disease  which  passes  over 
their  more  vigorous  companions. 

^h)  TiiK  Exciting  Cauhks  of  disease  are  equally  numerous 
and  complex  in  their  behaviour.  And  in  many  instances  it 
IS  difficult  to  estimate  the  exact  part  wliich  is  played  by  many 
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conditions  M'hich  directly  cause  disease.  In  some  instances, 
such  as  excessive  eating  and  drinking,  undue  mental  and 
bodily  strain,  both  predisposing  and  exciting  causes  of 
subsequent  disease,  are  found  in  the  same  abuses.  We  have, 
however,  endeavoured  to  include  in  the  following  group  all 
the  principal  exciting  factors  ;  but  the  list  is  by  no  means 
complete. 

1.  Mechanical  Causes. — This  heading  will  include  all  the 
diseases  of  bones,  joints  and  organs  which  are  directly  due 
to  blows  and  injuries  of  whatsoever  kind.  Examples  are 
afforded  by  acute  peritonitis  following  on  a  kick  or  blow  on 
the  abdomen  ;  by  meningitis  secondary  to  injury  ;  and  by 
an  attack  of  acute  gout  supervening  on  wearing  a  tight  boot. 
Similarly,  excessive  muscular  strain  may  start  hernias  in  some 
subjects,  or  it  may  be  the  direct  cause  of  lateral  sclerosis  in 
another  patient,  whilst  laryngitis,  caused  by  constant  shout- 
ing, may  be  found  in  a  third  case.  The  action  of  heat  and 
cold  on  the  respiratoiy,  cutaneous  and  digestive  systems, 
again,  produces  inflammatory  disorders  of  these  respective 
parts  of  our  system,  purely  in  many  instances  by  mechanical 
agency. 

2.  Chemical  Poisons. — It  is  only  necessary  here  to 
mention  that  well-known  dire  effects  are  produced,  not  only 
on  the  stomach  and  other  organs,  but  upon  the  system  gener- 
ally, by  poisons  introduced  from  without.  Many  of  the  arts 
and  manufactures  are  carried  on  in  atmospheric  and  other 
surroundings  which  are  absolutely  hurtful  to  life.  Painter's 
colic,  as  a  result  of  lead-poisoning  ;  salivation  produced  by 
working  with  mercury ;  and  necrosis  of  jaw,  frequent  in 
phosphorus-match  makers,  are  examples  which  occur  to  us  at 
once.  And  in  the  same  category  must  be  included  the  various 
diseases  which  are  produced  by  excesses  in  food  or  in  drink. 
Obesity  is  a  disease  due,  in  many  instances,  to  over-feeding. 
A  form  of  nervous  dyspepsia  is  common  in  tea-drinkers.  The 
results  of  constant  alcohol  drinking  are  evident  to  us,  at  every 
visit  to  the  out-patient  room. 

There  is  another  class  of  poisons  wliich  is  none  the  less 
a  potent  factor  in  producing  disease,  altliough  not  directly 
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coming  under  the  notice  of  the  toxicologists.  We  refer  to 
those  toxalbumins  and  other  poisons  which  are  generated  by 
the  arrested  functions  of  the  skin,  kidneys,  bowels,  lungs,  liver, 
and  other  organs.  These  poisons  may  be  known  as  A  iUoyenetic, 
and  are  amongst  the  most  powerful  agencies  in  the  direct 
causation  of  grave  diseases. 

3.  Malformations  and  Malpositions. — It  is  a  question 
whether  malformations,  so  long  as  they  do  not  interfere  with 
the  healthy  functions  of  life,  would  really  come  under  the 
category  of  disease.  For  example,  cases  of  complete  trans- 
position of  viscera  have  been  discovered  by  accident  in  people 
who  suffered  neither  distress  nor  inconvenience.  Super- 
numerary digits,  again,  have  been  observed  in  people  who  lead 
active  lives  and  who  live  to  advanced  ages.  But,  on  the  other 
hand,  malformations  may  directly  threaten  life,  owing  to 
some  important  organs  being  implicated-  For  example, 
abnormal  an-angements  of  peritoneum  may  directly  cause 
hernia,  or  incarceration  of  bowel  ;  a  dermoid  cyst  may  develop 
in  relation  with  the  abdominal  cavity  or  elsewhere,  and  directly 
threaten  life.  It  is  only  necessary  further  to  mention  mal- 
formations and  arrests  of  development  of  the  heart,  and  other 
vital  organs,  which  are  direct  causes  of  diseases  and  conditions 
usually  sooner  or  later  fatal. 

4.  Malignancy. — We  have  put  this  heading  under  exciting 
causes,  not  so  much  on  account  of  our  knowledge  of  the  subject 
as  of  the  uncertain  position  in  which  malignant  neoplasms 
stand  at  the  present  time.  We  can  readily  understand  the 
dissemination  of  malignant  growths  throughout  the  body  when 
once  a  malignant  tumour  has  formed.  Such  secondary  gi'owths, 
as  they  are  termed,  easily  find  channels  for  propagation  by 
the  blood,  lymph,  and  perhaps  other  media.  But  the  cause 
of  primary  malignancy  is  not  so  evident.  Setting  aside  the 
possible  factor  of  constant  irritation  of  tissues  as  a  cause  of, 
say  cancer,  in  which  case  the  irritation  is  the  exciting  cause, 
it  is  oVjvious  that  many  malignant  growths  primarily  occur  in 
situations  where  no  sucli  agency  as  injury  or  irritation  could 
have  existed.  Again,  in  certain  localities  and  amongst  certain 
communities  '  malignancy  '  is   a   commoii   condition.  The 
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inhabitants  of  such  localities  appear  prone  to  be  the  victims, 
not  only  of  tumours,  but  of  tumours  wliicli  eventually  reveal 
their  malignant  character. 

It  M'ould  suggest  to  us  that  there  is  some  condition  of  body 
or  constitution,  as  yet  not  understood,  in  whicli  an  ulceration, 
say  of  the  uterus,  shall  become  malignant  in  one  individual, 
and  was  probably  malignant  from  the  first,  whilst  a  similar 
lesion  in  another  individual  shall  have  benign  characters 
and  quickly  heal  under  treatment.  A  certain  morbid  con- 
dition, or  Dyscrasia,  exists,  which  may  be  an  exciting  cause  of 
disease. 

A  similar  line  of  argument  applies  with  even  greater  force 
in  sarcomatous  tumours.  There  must  be  some  peculiarity, 
whether  of  temperament,  or  what  is  vaguely  termed  'con- 
stitution,' exciting  to  malignancy  certain  growths  which,  to 
all  appearances,  should  have  remained  permanently  benign. 
We  state  this  opinion  notwithstanding  the  tendencj'  of  recent 
pathological  research  to  attribute  the  origin  of  certain 
malignant  growths  to  the  influence  of  parasitic  invasion. 

5.  Specific  Organisms. — Bacteriological  study  has  of  late 
years  opened  out  a  field  of  inquiry  as  to  the  causation  of 
diseases  which  was  hardly  dreamt  of  by  eai'lier  investigators. 
The  tendency,  however,  and  with  just  grounds,  is  to  attribute 
nearly  all,  if  not  all,  specific  diseases  to  the  agency  of  special 
parasitic  invasion  of  the  blood  and  tissues.  These  parasites 
belong  to  tlie  vegetable  or  to  the  animal  kingdom,  the  former 
being  the  most  potent,  most  widely  difl'used,  and  most  injurious 
in  their  actions.  There  can  be  now  no  doubt  that  tuberculosis 
cannot  exist  without  the  agency  of  the  bacillus  tuberculosis*; 
that  enteric  fever  and  cholera  are  due  to  and  caused  by  infection 
or  inoculation,  probably  at  the  bowel,  of  specific  germs  peculiar 
to  each  ;  that  pyjemia  and  the  various  forms  of  septic-emia 
originate  in  similar  methods. 

Numerous  other  examples  could  be  quoted,  but  it  is 
enough  to  say  that  each  variety  of  poisonous  microbe  is  the 
direct  cause  of  a  disease,  and  that  by  whomsoever  these  germs 
are  received,  under  favourable  circumstances,  certain  well- 
defined  events  and  symptoms  supervene,  run  a  definite  course, 
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and  then  subside,  exactly  in  the  same  way  that  a  vegetable 
seed,  when  placed  in  the  earth,  germinates,  produces  flowers, 
and  fruit,  and  eventually  fades. 

In  respect  of  animal  parasites  as  direct  exciting  causes  of 
disease,  it  will  be  only  necessary  to  instance  the  cystic  stages 
of  tapeworms,  the  invasion  of  our  muscular  systems  by 
trichina  spiralis,  and  of  our  cutaneous  system  by  lice,  itch  jnites,. 
and  other  lowly  organised  members  of  the  animal  kingdom. 

Contagion  and.  Infection. — As  having  most  important 
bearings  on  the  causation  of  disease,  it  is  necessaiy  to  say  a 
few  -words  on  these  subjects. 

By  CoxTAGiox  is  meant  the  communication  of  disease  from 
A  to  B  by  direct  contact.  Vaccinia,  syphilis,  surgical  erysipelas, 
and  glanders  are  well-known  examples. 

The  course  of  a  disease  which  is  thus  acquired  runs  through 
certain  definite  stages.  At  the  point  of  inoculation  nothing 
is  seen  for  periods  varying  in  length  from  a  few  hours  to- 
many  days,  or  it  may  be  months.  Indeed,  it  often  occurs 
that  the  point  of  entrance  of  the  disease  is  never  discovered, 
and  not  even  suspected,  until  acute  symptoms  direct  our 
attention  to  the  investigation  of  all  possible  sites  of  intrusion. 

This  stage  of  quiescence  is  known  as  the  incubative  period. 
Subsequently,  at  the  point  of  inoculation,  there  appears  a 
typical  lesion,  whether  it  be  papule,  pustule,  or  what 
not.  From  this  point  the  contagious  matter  extends  to,  and 
is  received  by,  neighbouring  lymphatic  glands,  which  again 
dis.seminate  the  poison,  and  probably  in  some  method  cultivate 
or  elaborate  it.  As  the  poison  circulates  in  the  blood,  it  is 
increased  in  a  ratio  which  we  are  unable  to  estimate,  but 
eventually  it  perishes  oi'  loses  its  active  qualities  by  im- 
poverishing or  altering  the  very  fluid  or  tissue  on  which  it 
flourished.  The  body  of  the  patient  is  then  immune,  and  his 
tissues  are  sterilised,  so  far  as  the  specific  poison  under  con- 
sideration is  concerned. 

J!y  TypECTiON"  we  understand  that  a  disease  may  be  cf)n- 
veyed  from  A  to  B  V>y  some  intermediate  agent,  such  as  by 
the  atrno.sphere  (as  in  influenza  epidemics),  by  the  clothes 
(scarlet  fever),  or  t>y  food  (diphtheria). 
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Contagious  and  infectious  diseases  are  therefore  due  to  the 
growth  in  the  Kviug  body  of  specific  living  organisms,  mostly 
of  low  vegetable  type.  These  may  be  preserved  for  an  almost 
indefinite  period  by  dirt  and  filth,  by  clothes,  or  in  hermetically 
sealed  tubes  and  vessels.  But  with  few,  and  possibly  no 
exceptions,  there  must  have  existed  the  initial  poison  from 
which  subsequent  attacks  developed.  If  this  doctrine  be 
correct,  it  follows  that  no  specific  disease  can  originate  d« 
novo.  Murchison,  however,  was  distinctly  of  opinion  that 
typhus  could  arise  from  the  concenti-ated  exhalations  of  people 
crowded  together,  and  without  tlie  assistance  of  a  previous 
ease  of  the  fever. 

Semeiology. — Some  account  of  the  signs  and  symptoms  of 
disease  is  important.  '  Symptoms '  include  the  greater  evidence 
of  disease,  and  the  word  is  therefore  a  wider  term  than  '  signs.' 
There  are  many  symptoms  of  disease  which  are  also  signs  ; 
but,  on  the  other  hand,  there  may  be  signs,  such  as  age,  sex, 
and  temperament,  which  are  not  symptoms. 

Symptoms  may  be  defined  as  those  evidences  of  a  deviation 
from  normal  health  which  are  known  to  the  patient  himself, 
and  betray  themselves  to  the  medical  man.  Symptoms  there- 
fore are  subjective,  and  are  related  to  us  by  the  patient,  or 
they  are  phenomena  which  are  evident  to  an  observer. 

Signs,  on  the  other  hand,  are  objective.  They  are  recog- 
nised by  our  sense  of  touch  and  hearing  ;  their  intensity  is 
increased  by  the  aid  of  instrumental  investigations.  They  are 
equally  as  important  as  symptoms  ;  but  at  times  the  weight 
of  the  one  set  of  evidence  is  greater  tlian  the  other. 

As  an  example  of  the  differences  between  these  two 
groups,  signs  describe,  as  it  were,  the  physical  condition  of  a 
heart  or  lung,  whilst  symptoms  denote  the  functional  derange- 
ments which  such  conditions  give  rise  to. 

It  is  obvious  that  signs  are  more  important  than  symptoms 
in  investigating  disease  of  the  lower  animals,  or  when  ex- 
amining an  unconscious  human  being.  On  the  other  hand, 
symptoms  as  related  by  an  intelligent  patient  are  in  the 
majority  of  instances  of  the  utmost  value. 

The  symptoms  of  various  diseases  differ  considerably  in 


DISEASE 


13 


character  and  type.  Most  diseases,  however,  may  be  groujaed 
under  three  categories,  so  far  as  their  typical  symptoms  are 
concei-ned.  In  the  first  group  the  symptoms  run  a  definite 
and  regular  course,  usually  ending  in  recovery.  Scarlet  fever 
is  a  good  example.  In  the  second  group  the  symptoms  are 
progressive  from  bad  to  worse,  and  have  always  an  unfavour- 
able termination,  e.g.  cancer.  In  the  third  group  the  symptoms 
are  irregular  :  the  disease  may  abate  in  two  or  three  days,  or 
it  may  last  as  many  weeks  ;  frequently  some  of  the  principal 
symptoms  are  absent  or  abortive,  and  their  sequence  is  not 
necessarily  in  definite  order  or  severity.  These  diseases  have 
therefore  no  necessary  course,  duration,  or  favourable  termina- 
tion ;  relapses  are  not  infrequent,  and  their  character  and 
duration  are  much  influenced  by  age,  sex,  occupation,  tempei-a- 
ment  and  general  surroundings.  Acute  rheumatism  is  a  good 
illustration. 

The  symptoms  marking  the  termination  of  disease  also  vary 
considerably  ;  but  they  are  conveniently  described  under  two 
headings,  viz.  Crisis  and  Lysis. 

In  diseases  which  terminate  by  Crisis  there  is  generally  at 
some  kno^\'n  date  a  turning  point  at  which  the  disease  either 
becomes  favourable  or  unfavourable.  The  term  is,  however, 
generally  used  to  imply  a  favourable  change  in  the  symptoms, 
but  not  necessarily  always  so.  Critical  symptoms  which  are 
most  usually  observed  ai'e  diminution  of  the  pulse-rate,  fall, 
or  occasionally  a  rise,  in  the  temperature  to  near  the  normal 
level,  and  some  other  well-marked  symptoms,  such  as  delirium, 
or  .sweat,  or  diarrhcea,  or  a  copious  excretion  of  urine.  The 
duration  of  the  crisis  varies.  In  some  cases  it  lasts  a  few 
hours  only,  ljut  is  rarely  longer  than  one  to  two  days.  If  the 
patient  survive  this  period,  he  is  to  all  outward  appearances 
well  again,  although  necessarily  exhausted.  On  the  other 
hand,  a  crisis  may  represent  the  sudden  storm  which  ends  in 
di.sa.ster. 

In  other  diseases  whicli  terminate  by  Lysis,  tliere  is  also  at 
some  indefinite  period  an  improvement  in  pulse,  temperature, 
ondition  of  tongue,  and  character  of  secretions  ;  but  here  the 
melioration  is  gradual,  recovery  is  slow  and  protracted,  and  it 
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may  even  be  impeded  or  arrested  by  various  complications, 
which  again  lead  to  other  chronic  diseases  and  possibly  to 
•death. 

Death  may  be  due  to  general  exhaustion  of  tlie  system, 
the  vital  power  becoming  extinguished  ;  or  it  may  be  caused 
by  cessation  or  failure  of  one  or  more  of  the  necessary  or 
important  functions  of  the  body.  It  may  occur  with  great 
suddenness,  as  in  rupture  of  an  aortic  aneury.sm  ;  but  in  the 
great  majority  of  cases  it  ensues  gradually,  the  body  clinging 
to  life  as  it  were,  and  only  relinquishing  its  hold  after  a  pro- 
longed struggle,  or  'death  agony.'  In  this  state,  besides  the 
ordinary  symptoms  of  the  disease  ivom  which  the  patient  is 
suifering,  there  are  superadded  those  which  indicate  failure  of 
the  muscular  and  the  nervous  systems.  The  heart's  contrac- 
tions are  irregular,  the  respirations  become  slower,  broucliial 
secretions  accumulate  in  the  larger  tubes  ('  death  rattle'),  the 
lips  are  dry,  the  oasophageal  reflex  is  abolished,  so  that  deglu- 
tition is  impossible,  the  conjunctivie  are  insensible,  and  the 
face  becomes  pale  or  livid,  and  is  usually  bathed  with  a  cold 
and  clammy  perspiration. 

The  temperature  in  some  diseases  falls  at  this  period  ;  in 
others,  e.g.  typhus,  it  rises,  and  may  continue  to  rise  for  some 
hours  after  death  has  supervened. 

It  is  common  with  most  writers  to  attribute  the  cause  of 
death  to  failure  of  the  functions  of  the  heart,  lungs,  or  brain. 
But  it  is  more  than  difficult  in  the  great  majority  of  fatal 
cases  to  say  how  far  this  is  true.  It  is  probable  in  cases  in 
which  death  is  said  to  begin  at  the  heart,  that  the  lungs  have 
had  an  equal  share  in  the  immediately  fatal  process  ;  or,  again, 
that  the  nervous  system  is  in  no  small  degree  responsible  for 
death  which  is  said  to  originate  in  the  lungs.  It  may,  however, 
perhaps  be  stated  that  heart  failure  (syncope)  and  arrest  of 
respiratory  functions  (asphyxia)  are  indicated  in  most  of  the 
symptoms  in  which  death  supervenes  either  suddenly  or 
gradually. 

Syncope  may  be  induced  either  by  sudden  loss  of  tlie 
muscular  power  of  the  heart  (asthenia),  which  thus  becomes 
distended  in  all  its  cavities  by  the  accumulated  blood,  or  it 
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may  occur  t'roua  w;uit  of  blood  itself.  This  may  be  brought 
about  by  sudden  loss,  as  in  copious  ha>moiThao;es  after  parturi- 
tion ;  or  it  may  be  caused  by  want  of  proper  food,  iiial-assimi- 
lation  and  the  like,  as  in  anremia.  Here  the  heart  cavities 
are  empty,  but  always  irritably  contractile.  In  both,  the 
symptoms  are  similar,  except  that  in  asthenia  the  mental 
condition  remains  clear  and  unimpaired  almost  to  the  last 
moment  ;  whilst  in  antemia,  convulsions  and  delirium  are 
common. 

Aspltjixia  is  caused  by  arrest  of  the  respiratory  function. 
The  blood  does  not  circulate  through  the  lung  capillaries 
and  is  not  therefore  oxygenated.  This  condition  may  be 
caused  by  paralysis  of  the  diaphragm  and  other  respiratory 
muscles,  by  admission  of  air  to  the  pleural  cavity  (pneumo- 
thorax), also  by  obstruction  to  the  entrance  of  air  to  the  respi- 
ratory tract,  as  in  diphtheria,  croup,  and  drowning.  After 
death  the  left  cavities  of  the  heart  are  found  emjaty,  whilst 
those  of  the  right  side  are  engorged,  a  similar  condition  being 
found  in  the  cavaj,  liver,  spleen,  and  other  organs. 

Another  form  of  death  is  said  to  commence  at  the  brain 
{Coma) ;  but,  except  in  severe  injuries  to  the  brain  and  medulla, 
it  is  probable  that  diseases  involving  the  nervous  system 
usually  lead  to  death  by  implication  of  the  respiratory  or  cir- 
culatory functions,  since,  although  in  coma  the  nervous  system 
is  primarily  involved,  the  .stupor  may  be  so  profound  as  to 
prohibit  the  reception  of  centripetal  and  the  arrest  of  centri- 
fugal impulses,  and  hence  motor  power  is  arrested  and  the 
blood  no  longer  aerated  ;  death  therefore  appearing  to  be  due 
to  respiratory  and  circulatory  failure. 

The  above  classification  of  the  causes  of  death  is  arbitrary, 
and,  as  we  have  previously  hinted,  many  causes  of  death 
have  no  special  obvious  seat  in  either  brain,  heart,  or  lungs 
singly,  but  are  dependent  on  two  or  more  processes.  Eacli 
.system  of  our  bodies  seems  to  play  its  part  in  producing 
the  various  modes  of  dying,  and  they  react  on  each  other  so 
a.s  to  prove  that  the  body  is  not  so  mucli  a  series  of  automatic 
mechanisms  as  one  complete  whole  of  which  tlio  various  organs 
are  component  and  necessary  p.arts. 
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Diagnosis  tells  us  what  the  disease  is.  It  is  a  study  of  tlie 
first  importance  in  medicine,  since  treatment  without  diagnosis, 
although  frequently  successful,  may  be  injurious,  and  is  often 
hazardous. 

Some  diseases  are  so  obvious  that  the  least  power  of  obser- 
vation detects  their  characters  ;  but  even  in  such  instances 
the  diagnosis  of  possible  complications  is  of  great  necessity. 
Other  diseases  are  more  obscure,  the  difficulty  in  diagnosis 
arising  not  so  much  from  lack  of  symptoms,  as  from  their 
resemblance  to,  or  to  the  occurrence  of  similar,  signs  in  other 
disorders.  In  such  cases  we  arrive  at  a  conclusion  by  the 
processes  of  comparison  and  exclusion.  This  method  is 
especially  necessary  in  diseases  of  the  nervous  system.  Some 
signs  and  symptoms  are  more  obvious  and  conclusive  than 
others.  They  are  called  diagnostic  signs.  Others,  again,  are 
so  much  more  conclusive  as  to  be  unmistakable  in  their  import, 
and  are  practically  unknown  in  any  other  condition.  They 
are  called  pathognomonic  signs. 

In  forming  a  complete  diagnosis  we  must  inquire  into  all 
controlling  signs,  such  as  age,  sex,  temperament,  and  habits  ; 
aU  possible  causes,  such  as  occupation,  previous  illnesses,  and 
exposures  to  infection ;  and  then  we  should  proceed  to  the  in- 
vestigation of  all  and  each  of  the  symptoms,  and  to  the 
examination  of  all  organs  from  which  such  symptoms  could 
possibly  originate. 

Even  then  it  frequently  occurs  that  an  assured  diagnosis 
cannot  be  made,  and  it  often  happens,  in  diseases  which  are 
suspected  but  not  confirmed,  that  treatment  will  aid  us  in 
diagnosis. 

Prognosis  is  the  ai-t  by  which  we  foretell  the  course, 
duration,  piogress,  and  termination  of  a  disease. 

The  prospect  of  recovery,  the  length  and  character  of  the 
ailment,  and  the  question  of  suffering  or  distress  during  its 
progress,  are  matters  of  the  first  importance  to  patient  and 
friends  alike.  In  all  cases  our  prognosis  should  be  probable 
only,  and  although  some  diseases  tend  to  recovery,  and 
others  to  end  fatally,  any  certain  prediction  may  be 
falsified   on    account   of   many  modifying  agencies  which 
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may  come  into  operation.  The  apparently  hopeless  case 
often  recovers  and  the  most  trivial  ailments  occasionally 
prove  fatal.  Medicine  can  never  be  I'egarded  as  an  exact 
science. 

Some  diseases  run  a  definite  course,  and  we  may  safely 
say,  unless  death  occur  before,  that  the  disease  should  have 
spent  itself  at  a  given  date.  Such  an  example  is  afforded  by 
typhus  fever,  which  ends  abruptly  on  the  14th  day.  Other 
diseases  run  a  fairly  regular  course,  their  date  of  termina- 
tion being  within  a  narrow  limit  of  two  or  three  days. 
Pneumonia  is  an  instance  of  this.  We  expect  to  see  the 
febrile  process  abate  between  the  5th  and  8th  days.  Yet 
other  ailments  have  no  regular  or  definite  course.  In  some 
instances,  recovery  soon  occurs,  whilst  in  the  next  individual 
it  is  delayed  or  protracted  for  no  obvious  reason.  Chorea  is 
a  type  of  such  cases.  Therefore,  in  forming  a  pi'ognosis,  we 
must  not  be  guided  entirely  by  the  general  symptoms  and 
natural  history  of  a  disease,  but  we  must  be  influenced  by 
the  disease  as  it  appears  in,  and  is  modified  by,  the  individual. 
Thus,  the  controlling  bias  of  age,  habits,  occupation,  and 
previous  illness,  all  bear  important  parts  in  the  chances  of 
recovery.  ISTor  must  we  forget  that  in  one  person  any  disease 
may  be  mild  in  character,  whilst  in  the  next  case,  with  identi- 
cal surroundings,  it  assumes  a  grave  tyj^e. 

It  will  be  seen,  in  the  following  descriptions  of  various 
complaints,  that  certain  signs,  such  as  general  dropsy,  picking 
at  the  bed-clothes,  aphthse  in  the  mouth,  are  all  regarded  as 
of  unfavourable  omen  ;  but  not  necessarily  so.  We  are 
seldom  warranted  in  giving  an  opinion  which  destroys  all 
hope  in  the  minds  of  patient  and  friends  ;  nor,  on  the  other 
hand,  are  we  justified  in  lightly  giving  false  encouragement  in 
cases  which  our  experience  tells  us  generally  terminate  in 
death. 

Treatment  constitutes  the  various  methods  by  which  we 
(a)  prevent,  {h)  relieve,  or  (c)  cure  disease. 

{".)  /'r/ivf/rdive  or  pro]>]iyl,aclAc  treatment  is  an  important 
subject  which  is  guided  not  only  by  the  family  medical  • 
adviser,  but  also  by  the  State.    It  is  essential  in  all  zymotic 
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and  contagious  diseases,  and  thea  consists  practically  in 
following  hygienic  laws  as  regards  food,  drink,  occupation, 
cleanliness,  exposure  to  infection  and  the  like. 

In  certain  diseases,  however,  it  has  another  important 
bearing,  inasmuch  as  we  are  concerned  in  obviating  the 
occurrences  of  complications  and  sequelaB  in  diseases,  which 
may  be  more  dangerous  than  the  primary  ailment  itself. 

(6)  Palliative  treatment  consists  of  the  various  methods 
by  which  we  soothe  mental  anxieties,  relieve  bodily  pain  and 
prolong  life.  The  term  is  usually  associated  with  hopeless 
diseases,  but  by  no  means  invariably  so.  We  relieve  the 
pain  of  an  inflamed  joint  by  hot  fomentations  ;  we  arrest 
the  anguish  of  biliary  colic  by  opium  ;  and  it  is  the  proud 
privilege  of  our  profession  to  frequently  allay  mental  distress 
by  our  adoption  of  the  sacred  position  of  a  father  confessor. 

(c)  Curative  treatment  comprises  the  various  methods, 
therapeutical,  dietetic,  climatic,  mechanical  and  the  like,  by 
which  we  hope  to  arrest,  cut  short,  or  actually  counteract  the 
effects  of  disease,  and  so  restore  the  body  to  health.  It 
includes  many  different  methods  of  cure,  some  totally  opposed 
to  others.  The  principal  subvarieties  of  curative  treatment 
are  known  as  (i)  the  Expectant,  (ii.)  the  Stimulant,  (iii)  the 
Antiphlogistic,  and  (iv)  the  Therapeutic.  But  here,  again,  no 
sharp  definition  can  be  made.  Certain  methods  of  stimulant 
treatment  may  almost  be  regarded  as  therajDeutical,  and  also 
antiphlogistic  treatment  occasionally  trenches  on  expectant 
principles. 

(i)  Expectant  treatment  is  mainly  employed  in  obscure 
diseases.  We  do  nothing  for  the  patient  except  perhaps  keep 
him  in  bed,  or  confined  to  the  house,  or  restrict  him  as  to  his 
dietary.  In  other  words,  we  wait  on  Nature  to  reveal  the 
character  of  the  disease,  or,  that  already  being  aflbrded,  to 
effect  a  cure.  The  theory  of  this  variety  of  treatment  is 
based  on  the  fact  that  many  diseases  tend  to  spontaneous 
cure,  or  at  least  to  remain  stationary,  or  to  be  only  slowly 
progressive  in  spite  of  all  our  skill.  It  assumes  that  the 
body  clings  tenaciously  to  life,  and  that  death  only  conquers 
with  difficulty. 
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(ii)  Stimulant  treatment  comprises  the  method  of  cure  by 
remedies  which  increase  the  vigour  and  vitality  of  the  patient. 
It  is  employed  in  cases  in  which  the  various  functions  are  in 
a  state  of  low  activity  and  the  bodily  strength  impaired. 
Alcohol,  highly  nourishing  food,  certain  drugs,  such  as  ammonia, 
are  our  chief  agents;  but  we  are  of  opinion  that  in  many 
instances  the  so-called  mri  cures,  toater  cures,  and  climate, 
cures  act  chiefly  through  the  exhilarating  effects  which  they 
produce  on  the  mind,  the  body  generally,  and  also  on  the 
various  secreting  organs. 

(iii.)  Antiphlogistic  treatment  is  generally  known  to  the 
public  as  '  lowering '  treatment.  There  is  no  subject  in 
medicine  about  which  the  vulgar  talk  with  so  much  confidence 
as  this  method  of  treatment.  It  probably  is  a  survival  of 
former  days,  when  every  patient  was  bled,  no  matter  what 
his  aUment,  when  blistering  was  used  over  every  internal 
inflammation,  and  when  every  fever  was  treated  by  a  dietary 
next  door  to  starvation. 

Bleeding  is  nevertheless  a  valuable  remedy  in  suitable 
cases  ;  a  course  of  purgatives  in  certain  diseases  is  essential  ;  a 
seton  or  a  moxa  may  each  in  its  turn  help  in  effecting  a  cure  ; 
diaphoresis  is  one  of  the  best  methods  of  curing  a  pleural 
effusion ;  and  a  low  dietary  has  been  ably  advocated  by 
eminent  authorities  in  the  treatment  of  otherwise  inaccessible 
aneurysm.  In  most  instances  this  form  of  treatment  is 
eliminative  in  its  object. 

7'lierapeutic  treatment  is  the  most  important  of  all. 
Every  physician  nowadays  writes  a  prescription  ;  and  even 
those  who  apparently  most  decry  the  use  of  drugs  (a  ten- 
dency which  is  easily  acquired  by  the  younger  practitioner) 
proVjably  prescribe  drugs  more  freiiuently  than  they  them- 
selves imagine.  The  faith  of  the  public  in  the  use  of  drugs  is 
anbounded,  and  in  hospital  practice,  at  least,  our  patients 
attribute  much  more  value  to  nauseous  diaughts  than  to 
arlvice  as  to  mode  of  living. 

The  drugs  which  are  of  service  in  actually  curing  medical 
diseases  are  few  ;  they  can  almost  be  counted  on  one's  fingers. 
Arsenic  and  quinine  cure  ague  ;  mercury  and  the  iodides  cure 
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syphilis  ;  ipecacuanha  is  almost  a  specific  in  dysentery  ;  but 
few  other  medicaments  are  actually  powerful  to  arrest  the 
great  number  of  ailments.  Nevertheless,  the  constituents  of 
our  pharmacopoeia  are  useful  in  curing  diseases,  although  some 
may  act  through  the  imagination  of  our  patients  ;  and  such 
aid  has  no  right  to  be  sneered  or  scofled  at.  Further,  certain 
remedies  appear  to  cure  or  relieve  we  know  not  how.  Our 
experience  tells  us  that  this  drug  or  that  combination  of  drugs 
apparently  cures,  or  hastens  the  cure  of,  our  patient ;  but  as  to 
how  these  results  are  brought  about  we  are  in  ignorance.  This 
mode  of  curative  treatment  is  known  as  empiricism,  and  pro- 
bably most  of  our  therapeutical  science  is  included  in  this 
category.  Yet  it  will  probably  be  admitted  that  it  is 
better  to  do  too  little  in  the  way  of  administering  therapeutical 
remedies  than  to  do  too  much.  Recovery  in  most  curable 
diseases  takes  place  when  the  patient  is  properly  nursed,  cared 
for,  housed,  and  fed. 
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ATROPHY 

Definition. — A  diminution  in  size  and  in  the  number  of 
Mstological  elements  of  any  structure,  consequent  on  lessened 
nutrition. 

Causation. — It  may  be  quite  a  healthy,  or  normal  condi- 
tion ;  for  example,  the  shrinking  of  the  mammary  gland  after 
lactation,  the  shedding  of  the  milk  teeth,  the  obliteration  of 
the  thymus,  are  all  examples  of  a  normal  atrophy. 

The  shedding  of  hair  and  the  changes  in  the  cuticle  which 
occur  in  old  age,  are  also  manifestations  of  atrophy.  Indeed, 
life  itself,  with  the  changes,  destructive  and  constructive, 
■which  occur  in  the  various  tissues,  may  be  regarded  as 
presenting  a  typical  picture  of  atrophy. 

Atrophy  may  also  be  a  pathological  change,  when  it  is 
due  to — 

1.  Deficiency  IN  Quantity  or  Deterioration  in  Quality 
OF  THE  Blood  Supply.  It  may,  therefore,  occur  as  a  result  of 
starvation,  of  excessive  vomiting,  of  diarrhoea,  or  of  prolonged 
discharges.  It  follows  the  dyscrasia  produced  by  fevers, 
malignant  new  growths,  consumption  and  the  like.  It  is  also 
seen  in  tho.se  cases  where  an  artery  supplying  an  oi'gan  or 
structure  is  compressed  by  tumours  or  obliterated  by  em- 
bolism. 

2.  To  Loss  OF  Function,  and  is,  therefore,  attendant  on 
disuse.  Muscles  which,  for  any  reason  or  other,  are  not  em- 
ployed, dwindle  and  atrophy,  and  in  some  cases  disappear 
almost  entirely.    Similarly,  glands  which  are  normally  active 
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shrink  and  become  rudimentary  when  their  secretion  is  no 
longer  required.  A  good  example  is  found  in  the  atrophied 
sebaceous  glands  in  a  bald  scalp. 

3.  To  Interference  in  Innervation. — For  example,  a 
muscle  when  cut  oS  from  its  trophic  centre  atrophies  indepen- 
dently of  disuse.  This  is  well  seen  in  the  wasting  of  muscles 
which  accompanies  lead  palsy  and  other  forms  of  paralysis. 

The  different  histological  elements  of  the  body  are,  however, 
not  all  affected  by  atrophy  in  the  same  degree.  In  some  tissues 
(bone  and  cartilage)  the  change  is  slow,  in  others  (muscle)  it  is 
more  rapid.  The  extremes  of  loss  of  substance  caused  by 
atrophy  are  presented  by  nervous  tissues  (least)  and  adipose 
tissues  (most). 

HYPERTROPHY 

Definition. — An  overgrowth  of  tissue.  When  referring 
to  cell  proliferation  alone,  the  term  ny2}erplasia  is  ordinarily 
used. 

Causation. — 1.  Congenital  Proclivity. — Here  the  hyper- 
trophy may  affect  the  whole  body,  so  that  the  individual 
develops  into  abnormal  size  and  stature,  or  it  may  affect  local 
parts  or  organs  only,  as  the  mamma,  penis,  some  particular 
feature,  or  the  hands,  feet,  (kc. 

2.  Compensatory. — As  its  name  suggests,  this  condition 
may  be  regarded  almost  as  a  healthy  one.  It  occurs  (a)  when 
a  gland  or  a  tissue  grows  to  excess,  in  order  to  balance  arrest 
or  deficiency  of  growth  or  function  elsewhere.  This  is  seen  in 
congenital  absence  of  a  kidney  or  a  testis,  when  the  companion 
organ  is  hypertrophied,  and  carries  on  the  functions  of  both  : 
(J)  when  tissue-growth  takes  place  in  excess  in  order  to  over- 
come obstruction,  or  to  keep  pace  with  unusual  demands.  It 
is  especially  seen  in  muscular  tissues,  as,  for  example,  the  com- 
pensatory cardiac  hypertrophy  in  valvular  disease,  and  agaii\ 
in  the  thickening  of  the  muscular  coats  of  the  bladder  in 
urethral  obstruction. 

3.  By  Increased  Vascular  Supply. — Good  examples  are 
seen  in  the  bony  outgrowths  of  gout  and  other  diseases,  in  the 
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course  rough  hairs  occasionally  found  on  moles  and  nsevi,  and 
in  the  rapid  growth  of  nails  affected  by  onychia. 

4.  By  the  Stimulation  exerted  by  Intermittent  Pres- 
sure.— This  is  observed  in  the  formation  and  growth  of 
corns  and  callosities  of  the  feet  and  hands.  The  pressure, 
however,  must  be  intermittent  so  as  to  allow  free  access  of 
blood  to  the  part.  Constant  pressure  alone,  will  cause 
atrophy. 

DEGENERATIONS 
1.  Eatty 

Definition. — A  degenerative  change  characterised  by  the 
deposit  of  molecular  fat  in  tissues  in  which  it  does  not 
normally  exist. 

Causation. — An  excess  of  fat  may  be  deposited  in  the 
tissues  of  the  body  generally,  by  the  consumption  of  an  amount 
of  carbo-hydrates  beyond  its  requirements. 

In  the  degenerative  process  of  disease  the  fat  is  derived 
from  the  albuminous  constituents  of  the  tissues,  which  break 
up  into  their  chemical  elements,  the  nitrogenous  portions 
being  carried  off,  leaving  the  fatty  elements  behind.  This 
change  is,  therefore,  marked  by  the  appearance  of  an  excess 
of  urea  and  urates  in  the  urine.  It  is,  however,  essential, 
before  these  pathological  changes  can  take  place,  that  the 
various  tissues  and  cells  which  are  affected  shall  have  pre- 
viously lost  some  of  their  vitality  and  energy. 

Fatty  degeneration  may  occur  (1)  Locally,  or  (2)  Generally 

1.  Local  Degeneration  may  result  from  occlusion  of  a 
Vjlood  vessel,  as  in  cerebral  embolism,  where  the  fat  is  deposited 
in  the  form  of  free  oil  or  of  granular  corpuscles  of  Gluge.  This 
change  occurs,  not  only  in  tho.se  parts  of  nervous  tissue  where 
fatty  matter  is  a  component  element,  as  in  the  myelin  sheaths 
of  nerves,  but  also  in  the  grey  matter,  where  there  is,  nor- 
mally, no  fat.  It  is  often  followed  by  calcareous  infiltration 
as  a  secondary  result. 

It  may  also  be  consequent  on  inflammatory  changes  in  the 
secreting  epithelium  of  glands,  as  in  Bright's  disease  (large 
pale  kidney).     It  may  affect  the  histological  elements  of 
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tumours,  which  are  quick  of  growth  and  thus  exhaust  them- 
selves. Finally,  it  may  attack  the  tubules  of  a  nerve  whicli  is 
severed  from  its  trophic  centre,  as  in  experimental  Wallerian 
degeneration  ;  or  it  may  a^ppear  subsequent  to  the  inflamma- 
tory changes  of  disease  (advanced  sclerosis). 

2.  General  Degeneration  depends  on  some  morbid 
change  in  the  blood.  It  is,  therefore,  consequent  on  the 
absorption  of  certain  poisons,  such  as  phosphorus,  arsenic,  etc., 
or  it  is  a  condition  attendant  on  grave  blood  disorders,  such  as 
are  found  in  acute  atrophy  of  the  liver,  leucocythajmia,  per- 
nicious ana3mia,  and  the  like.  The  pathological  changes  are 
most  marked  in  the  muscular  fibres  of  the  heart,  the  tunica 
intima  of  arteries,  and  in  epithelial  structures. 

Whatever  be  the  cause  of  fatty  degeneration,  the  cellular 
elements  are  the  most  affected.  Fat  accumulates  in  the 
interior  of  the  cells,  at  first  in  separate  globules,  like  crude 
inercury,  which  eventually  coalesce  in  the  advanced  stages, 
until  the  whole  cell  is  distended  as  with  oil,  the  nucleus  being 
hidden  or  destroyed. 

2.  Amyloid  (Lardaceous) 

Definition. — A  degenerative  change  supervening  for  the 
most  part  on  suppui'ative  diseases  ;  in  which  the  tissue 
elements  are  saturated  with  a  substance  allied  to  albumin. 

Causation. — It  is  secondary  to  prolonged  suppuration  or 
discharges,  by  which  the  blood  becomes  robbed  of  its  albumin 
and  otherwise  profoundly  altered.  It  is,  therefore,  frequently 
a  sequel  to  syphilis,  caries,  and  other  diseases  of  bone,  chronic 
tuberculosis,  dysentery,  and  other  diseases  in  which  wastmg 
is  due  to  suppuration.  It  may  occur  in  syphilis  without  sup- 
puration. 

Tho  various  tissues  involved  are  lowered  in  vitality  by  the 
altered  conditions  of  the  blood,  which  allow  its  albuminous 
constituents  to  enter  into  composition  witli  the  protoplasm  of 
the  tissue  cells.  It  would  therefore  appear  to  i-esemble  a  form 
of  fibrinous  coagulation  occurring  in  living  tissues.  The  .so- 
called  amyloid  deposit  is  a  modification  of  albumin  ;  deficient 
in  potash,  but  containing  an  excess  of  soda  and  cholesterin. 
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It  may  affect  any  organ  in  the  body,  but  especially  involves 
the  spleen,  liver,  kidneys,  and  intestinal  canal. 

"Whatever  part  is  affected  by  the  disease,  the  earliest  com- 
mencement is  in  the  smaller  vessels  and  capillaries.  Thus, 
their  coats  are  thickened  and  rendered  translucent  and 
brittle  ;  their  lumen  is  narrowed  or  even  obliterated.  The 
cells  of  the  affected  organ  increase  in  quantity,  lose  their 
nuclei,  and  become  granular  at  first,  and  subsequently  bright 
and  transparent.  Consequently  the  viscus  which  is  involved 
becomes  enlarged,  swollen,  heavy,  pale,  and  anasmic. 

On  section  the  organs  are  translucent  and  waxy,  resembling 
somewhat  the  appearance  of  cold  suet  pudding  or  of  bacon. 

The  '  amyloid '  substance  is,  as  previously  stated,  a  nitro- 
genous compound  allied  to  albumin.  It  has  no  relation  to 
starch,  but  is  somewhat  like  dextrin  in  its  chemical  reac- 
tions, inasmuch  as  it  turns  a  dark  mahogany  colour  when  im- 
mersed in  a  solution  of  iodine.  The  term  '  amyloid '  is  retained 
on  account  of  its  general  use. 

The  amyloid  reaction  can  be  roughly  shown  by  pouring- 
over  a  fresh  section  of  any  organ  in  which  the  disease  is 
present  an  aqueous  solution  of  iodine  and  iodide  of  potassium 
(Iodine  gr.  x.,  Potassii  lod.  gr.  xx.,  Water  4  oz.),  when,  after 
a  few  seconds'  duration,  the  smaller  arteries  and  capillaries, 
such  as  the  Malpighian  tufts  of  the  kidney,  the  vascular 
bodies  of  the  spleen,  and  the  terminations  of  the  hepatic 
arteries  in  the  liver,  become  stained  with  a  dark  chestnut  or 
mahogany  tint,  which  cannot  be  washed  out. 

For  microscopic  sections  ;  use  an  aqueous  solution  of 
gentian  violet,  which  produces  a  double  stain,  the  amyloid 
changes  becoming  pink,  and  the  normal  tissues  blue  or  slate 
colour. 

3.  Calcareous 

Definition. — A  degeneration  characterised  by  the  deposit 
of  lirne  salts,  from  the  blood,  in  the  various  tissues  of  tiie  body. 

Causation. — It  only  occurs  in  those  parts  which  have  been 
injured,  or  have  lost  their  vitality;  and  even  then  the  cal- 
careous salts  are  not  properly  united  with  tlie  ti.s.sues  :  they 
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are  merely  infiltrated  through,  and  deposited  in  tliem.  The 
deposits  may,  therefore,  be  regarded  as  foreign  bodies  ;  or, 
rather,  any  part  of  the  organism  which  has  lost  its  vitality  may 
be  looked  on,  to  a  certain  extent,  as  dead  matter,  which,  acting 
as  a  foreign  substance,  causes  the  lime  salts  contained  in  the 
blood  to  be  deposited  thereon ;  it  is  a  petrifaction  from  the 
blood,  and  not  a  change  produced  by  any  secreting  power  of 
the  tissues  involved.  For  its  complete  fulfilment  it  is 
necessary  that  the  circulation  in  the  part  should  be  slow. 

The  lime  salts  are  deposited  as  granules  in  the  intercellular 
matrices,  or  in  the  protoplasm  of  cells,  and  resemble  somewhat, 
both  in  appearance  and  method  of  infiltration,  the  early  stages 
of  fatty  degeneration.  The  granules,  although  crystalline  in 
form,  soon  become  spherical  owing  to  their  precipitation  in 
a  colloidal  basis,  according  to  the  doctrine  taught  by  Rainey 
and  W.  M.  Ord  that  crystalline  substances  tend  to  become 
spherules  when  deposited  in  the  presence  of  a  colloid.  There 
is  thus  a  struggle  and  a  compromise  between  the  crystalline 
and  the  colloidal  bodies.  As  the  deposits  increase,  the 
granular  condition  of  the  tissue  is  lost,  and  its  structure  is 
more  homogeneous. 

The  calcareous  deposits  may  be  dissolved  with  effervescence 
by  the  action  of  acetic  or  other  acids,  showing  the  presence  of 
carbonates. 

Calcareous  degeneration,  although  usually  an  indication  of 
destruction  and  waste  of  tissue,  may  nevertheless  represent  an 
efibrt  of  repair.  This  is  seen  in  the  invasion  of  trichina 
spiralis.  Here,  in  the  later  stages,  the  parasite  is  entombed  or 
shrouded  by  a  Ume  casket  due  to  calcareous  degeneration  of 
its  capsule.  Similarly,  the  healing  of  tubercular  lesions  is 
accompanied  by  calcareous  degeneration  of  the  inflammatory 
products.  In  extra-uterine  gestation  the  foetus,  acting  as  a 
foreign  body,  is  encapsuled,  and  to  a  certain  extent  preserved, 
in  calcareous  matter.  The  proliferated  products  of  valvular 
inflammation  may  undergo  also  calcareous  thickening. 

But  it  is  especially  seen  in  tissues  which  are  old  or  past 
repair,  as  in  cartilaginous  structures,  and  in  the  senile  decay 
of  arteries,  which  hence  may  become  rigid,  brittle  tubes. 
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4.  Pigmentary 

Definition. — A  degeneration  characterised  by  the  deposit 
of  pigment  in  parts  where  it  does  not  normally  exist  ;  or  by 
an  excess  of  normal  pigmentation. 

Pigmentation  itself  is  not  necessarily  a  degeneration  ;  but 
is  placed  here  for  convenience.  The  amount  of  pigment  in  the 
tissues  may  vary  between  that  extreme  in  which  it  is  almost 
entirely  absent,  as  in  albinoes,  and  that  in  which  it  is  markedly 
present,  as  in  southern  races,  and  yet  be  consistent  with  per- 
fect health. 

Causation. — 1.  From  the  Blood. — The  colouring  matter  is 
abstracted  or  washed  out  from  the  corpuscles  ;  or  it  may  be 
absorbed  by  amoeboid  leucocytes  and  deposited  in  the  various 
tissues.  The  colouring  matter  itself  is  hfematoidin,  a  derivative 
of  hajmatin,  which  occurs  in  rhombic  crystals  of  a  purplish 
hue  resembling  haemin.  Hence,  it  results  from  congestions,  both 
active  and  passive,  as  in  pneumonia,  which  frequently  leaves  a 
permanently  dusky  tint  of  face.  It  is  also  seen  in  the  lungs 
itself,  in  the  condition  known  as  '  brown  induration.'  It  may 
also  be  secondary  to  extravasations  and  bruises,  as  in  cancers^ 
scurvy,  typhus  fever,  &c.  Again,  in  certain  diseases  the  blood 
may  contain  free  pigment,  due  to  the  destruction  of  its  cor- 
puscles, which  is  then  carried  to  all  parts  of  the  system. 
Examples  of  this  condition  are  seen  in  the  discolouration  of 
pregnancy,  syphilis,  ague,  and  leucocythiemia. 

Finally,  the  pigment  may  be  correctly  elaborated  by  the 
blood,  as  in  retained  biliary  secretions,  but  hindered  in  its 
elimination  from  the  body  and  reabsorbed,  e.g.  in  obstructive 
jaundice. 

2.  From  ax  Excess  of  Normal  Pkjment. — This  is 
especially  observed  in  tumours  which  originate  in  pigmented 
.structures,  as  the  choroidal  coat  of  the  eye,  and  the  skin.  The 
tumours  of  the  skin,  known  as  '  port-wine  marks,'  and 
pigmented  ntevi,  would  come  under  this  category. 

3.  Pk;mest  derived  from  Without. — Under  this  heading 
discolourations  are  chiefly  seen  in  the  skin,  tliough  the  lymph 
gland.s  may  be  secondarily  involved.    A  more  or  less  per- 
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raanent  pigmentation  is  thus  found  in  tramps,  uncleanly 
persons,  and  those  subject  to  exposure  to  sun  and  winds. 
Certain  occupations  also  predispose  to  discolourations.  It  is 
only  necessary  to  mention  colliers,  dustmen,  asphalte  workers, 
and  the  like.  It  is  seen  as  a  result  of  the  direct  local  action 
of  poisons,  as  nitrate  of  silver,  carmine,  indian-ink  (tattooing.) 
Also,  as  coming  under  this  heading,  we  should  mention  the 
effects  of  frequent  blisters. 

DROPSY 

Definition. — An  excess  of  fluid  in  the  serous  cavities,  or 
in  the  subcutaneous  cellular  tissues. 

Various  terms  are  in  general  use  to  denote  the  locality  or 
the  extent  of  the  effusions. 

Causation. — The  primary  cause  of  all  drojDsies  is  an 
effusion  of  blood-serum  from  the  vessels,  in  excess  of  normal 
absorption.  The  condition  may  therefore  be  («)  Local  or 
(6)  General. 

(a)  Local  Dropsy  occurs  when,  from  whatever  cause,  there 
is  obstruction  to  the  return  of  venous  blood  by  the  veins,  or 
when  the  lymphatics  are  mechanically  unable  to  absorb  the 
Huid  transuding  from  the  capillaries,  or  as  a  result  of  some 
local  inflammatory  condition. 

Effusions  may,  therefore,  occur  into  the  ventricles  of  the 
brain  as  in  hydrocephalus,  into  the  pleura  (hydrothorax),  into 
the  pericardium  (hydrops  pericardii),  into  the  peritoneum 
(ascites),  into  a  joint  (hydrops  artieuli) ;  or  it  may  involve  a 
limb  when  the  lymphatics  are  obstructed,  as  in  lymphadenoma  ; 
and,  finally,  it  is  seen  in  gouty  inflammation  of  the  sheaths  of 
tendons,  and  in  inflammatory  conditions  of  the  areolar  tissues 
of  the  neck  in  scarlet  and  other  fevers. 

(6)  General  Dropsy,  or  Anasarca,  is  also  due  to  obstruc- 
tion to  the  return  of  blood  to  the  right  heart,  in  the  majority 
of  instances.  These  causes  are  included  under  the  heading  of 
general  passive  dropsy.  It  may,  however,  be  secondary  to 
some  abnormal  condition  of  the  blood  and  capillaries,  such  as 
occurs  in  Bright's  disease  and  the  severer  forms  of  erythema, 
when  it  is  known  as  active  general  dropsy. 
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It  is  obvious  that  should  any  obstruction  to  the  venous 
circulation  occur — whether  that  obstruction  take  the  form  of 
disease  of  heart  valve,  or  of  ventricular  walls,  or  of  the  lungs — 
the  venous  system  behind  this  obstruction  is  loaded  to 
repletion,  and  secondarily  the  lymphatic  circulation  is  also 
impeded.  Hence,  there  is  not  only  an  increased  general 
exudation  of  serum  into  the  interstices  of  the  connective  and 
other  tissues,  but  also  a  diminished  amount  of  lymphatic 
absoi-ption  ;  there  are  then  two  factors  at  work,  viz.  increased 
transudation  from  backward  pressure,  and  diminished  lym- 
phatic absorption  owing  to  the  venous  engorgement. 

In  the  active  general  dropsy,  such  as  supervenes  in 
Bright's  disease,  some  other  agencies  are  brought  into  play. 
The  increased  tension  in  the  arterioles  would  favour  dropsy, 
notwithstanding  the  thickening  of  their  coats.  The  serous 
eifusion  in  these  cases  therefore  occurs  in  those  parts,  such  as 
the  eyelids,  where  the  connective  tissue  is  destitute  of  fat, 
and  thus  affords  the  least  amount  of  support  to  the  dis- 
tended capillaries. 

The  general  dropsy  which  is  seen  to  accompany  severe 
urticaria  and  erythema  is  probably  due  to  some  disordered 
condition  of  the  nerves  supplying  the  smaller  arterioles.  It 
may,  hence,  appear  as  a  local  affection  only  in  some 
instances  ;  and  in  others,  owing  to  a  more  widely  diffused 
neurotic  influence,  the  dropsy  ma^y  be  general. 

INFLAMMATION 

Definition. — Certain  changes  which  occur  in  a  tissue,  as 
a  result  of  injury  or  irritation  ;  as  a  result  of  efforts  to 
neutrali.se  such  irritation  ;  and  as  a  result  of  subsequent 
efforts  of  repair. 

Causation.-  1.  Some  Direct  Irritation  to  the  Part. — 
The  irritation  may  be  mechanical  (foreign  body),  chemical 
(moxa),  thermal  (actual  cautery),  or  electrical. 

2.  Some  Deleterious  Agent  existing  in  the  blood,  as 
microbes,  ixanom,  ikc. 
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3.  A  Lesion  ob  Abnormal  Condition  of  thk  Nervous 
System,  e.(/.  division  of  fifth  nerve,  causing  destructive  inflam- 
mation of  the  eyeball  ;  injury  to  urethra,  producing  renal  in- 
flammation by  reflected  action  through  the  vaso-motor  nerves. 

4.  Some  Disordered  Condition  of  the  Digestive 
Function  by  which  the  tissues,  ordinarily  invulnerable,  are 
unable  to  resist  the  attacks  of  cold  or  injury  ;  hence,  catarrhs 
of  stomach  or  bowels. 

5.  Personal  Factor. — From  some  hitherto  unexplained 
reason,  certain  subjects  are  particularly  liable  to  inflammation, 
although  the  existence  of  an  irritant  cannot  be  detected. 

Whatever  the  cause  be,  and  whatever  the  organ  or  tissue 
affected,  the  course  of  the  pathological  phenomena  bears 
marked  similarity  in  all  cases.  There  is  a  sameness  and  a 
repetition  of  processes  in  the  inflammation  of  all  tissues. 

Immediately,  or  soon,  after  the  application  of  the  stimulus, 
certain  marked  changes  occur  in  the  vessels,  in  the  blood 
stream,  and  in  the  neighbouring  cells  of  the  organ  or  tissue. 
The  smaller  arteries  dilate,  the  dilatation  being  often  preceded 
by  contraction  due  to  the  immediate  efiect  of  the  stimulus ; 
this  is  followed  by  determination  of  blood  (hyperfemia),  the 
vascular  current  being  accelerated  and  all  the  vessels  overfull  ; 
then  the  current  is  slowed  and  finally  ceases  (stasis),  the  stag- 
nation being  accompanied  by  heat. 

The  white  blood-cells  are  now  seen  to  adhere  to  the  sides 
of  the  vessels,  or  to  roll  slowly  along  like  corks  at  the  edge  of 
a  sluggish  stream.  In  the  tissues  surrounding  the  active  in- 
flammation the  blood  cui-rent  is  still  active  and  quickened. 

The  next  event  is  the  exudation  of  the  serum  or  fluid  con- 
stituent of  tlie  blood ;  this  may  be  represented  by  the 
'  discharge  '  of  an  open  wound,  by  catarrh  of  a  tube  or  duct, 
by  dropsy  of  an  enclosed  cavity,  or  by  cedema  of  areolar 
tissues.  The  transuded  serum  somewhat  approaches  liquor 
sanguinis  in  character,  and  may,  therefore,  at  times  (as  in 
pneumonia)  deposit  a  fibrinous  network  in  the  alveoli  or  in 
the  network  of  areolar  tissue. 

Contemporary  with  tlie  serous  exudation  we  also  observe 
diapedesis,  or  migration  of  the  blood  cells,  both  red  and 
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■white,  thi'ough  the  capillaries  into  the  structures  immediately 
surrounding  ;  and  with  this  migration,  and  as  though  stimu- 
lated by  it,  the  cells  of  the  connective  tissue  and  of  the 
epithelial  or  other  structures  into  which  this  migration  takes 
place,  enlarge  and  proliferate,  the  congregation  of  cellular 
elements  being  also  augmented  by  the  fission  of  the  white 
coi-puscles.  At  this  point  the  inflammatory  process  may  be 
arrested  and  its  products  absorbed,  or,  proceeding,  it  goes  on 
to  the  formation  of  pus  and  abscess,  or  to  local  death,  which 
may  be  superficial  only  (ulceration),  or  which  may  involve  the 
whole  tissues  of  the  part  (gangrene).  In  chronic  inflamma- 
tion the  process  may  terminate  in  another  method,  viz.  the 
formation  of  new  fibrous  tissue,  as  in  cirrhosis. 

If  the  inflammation  proceed  to  the  formation  of  pus,  the 
cellular  elements  (migrated  blood  corpuscles,  proliferated  con- 
nective tissue  cells,  or  epithelia)  become  cloudy,  they  lose  their 
sharp  outline  and  nucleus,  and  eventually  become  granular  or 
even  fatty.  Thus,  pus  may  be  formed  from  migrated  blood 
cells,  red  and  white  ;  from  proliferated  cells  of  connective 
tissue  ;  and  from  the  proliferated  epithelia  of  the  gland,  tube, 
or  organ  which  is  involved.  Pus,  unless  liberated  artificially, 
or  unless  it  find  some  outlet,  may  remain  quiescent,  or,  its 
fluid  parts  becoming  absorbed,  it  remains  as  a  thick,  gummy 
material  infiltrated  with  calcareous  deposit. 

During  the  height  of  the  inflammation  there  is  heat  in  the 
part,  and  fever,  the  latter  being  due  to  the  circulation  in  the 
blood  either  of  the  abnormal  elements  (poisons)  which  caused 
the  inflammation,  or  of  the  local  products  of  the  inflammation. 

We  may  here  briefly  recapitulate  the  events  which  occur 
in  inflammation,  viz.  (1)  Dilatation  of  capillaries.  (2)  Deter- 
mination of  blood  to  the  part.  (3)  Stasis.  (4)  Exudation  of 
fibrinous  serum.  (5)  Migration  of  blood  corpuscles.  (6)  Pro- 
liferation of  blood  cells,  epithelium,  and  connective  tissue  cells. 
(7)  Degeneration  of  proliferated  cells  and  formation  of  pus. 
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NECROSIS  (Gangrene) 

Definition. — A  localised  or  circumscribed  death  of  any 
tissue  or  j^art  of  the  body. 

Causation. — 1.  By  Direct  Action  of  an  Irritant,  or 
other  agent,  on  the  tissues.  This  may  be  brought  about  by 
chemical  bodies  (acid  or  alkaline)  causing  a  gross  lesion  and 
subsequent  local  death  {e.y.  blisters,  moxas)  ;  or  it  may 
residt  from  the  local  chemical  action  produced  Ijy  microbes 
circulating  in  the  blood.  Examples  of  the  latter  cause  are 
afforded  by  cancrum  oris,  erysipelas,  diphtheria,  &,c.  It  may  also 
be  due  to  mechauical  destruction  of  tissues,  as  in  crushes  and 
other  severe  injuries.  It  may  be  consequent  on  local  pressure, 
as  in  bedsores,  or  from  tightly- bandaged  splints.  Or  it  may 
follow  the  effects  of  great  heat  or  intense  cold  (burns,  fi-ost- 
bites). 

2.  Deficient  Blood  Supply  due  to  Obstruction  of 
Arteries,  whether  by  embolus,  disease  of  their  coats  (senile 
atheroma),  or  by  spasm  (Raynaud's  disease,  ei'got  poisoning). 

3.  Deficient  Innervation,  producing  trophic  changes  in 
the  tissues.  Good  examples  are  afforded  by  sloughing  of  the 
eyeball  in  destruction  of  the  fifth  nerve,  in  bedsores  following 
a  transverse  myelitis,  and  in  cystitis,  also  due  to  lesions  of  the 
spinal  cord. 

The  extent  of  the  gangrene  and  its  character  vary  con- 
siderably according  to  its  causation,  the  structure  of  the  part 
involved,  and  its  situation,  whetlier  exposed  to  the  atmosphere 
or  not.  In  tissues  where  there  is  little  or  no  moisture,  and 
where  there  has  been  no  antecedent  inflammation,  the  gangrene 
is  of  the  'dry'  character  (senile  gangrene).  Bullre  form  on  the 
necrosing  part,  which  bursting,  favour  evaporation  and  dryness. 
The  subjacent  skin  becomes  livid,  then  acquires  a  blue  or 
purplish  tint,  and  eventually  turns  black.  In  another  form 
(moist  gangrene)  the  parts  become  putrid,  they  retain  their 
juices,  the  muscles  and  connective  tissue  are  softened  and 
separated,  and  finally  there  is  a  sharp  inflammatory  line 
defining  the  living  from  tlie  dead.    This  form  is  always 
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attended  by  a  disgusting  odour  of  decomposing  animal 
matter. 

The  termination  of  the  two  above-mentioned  varieties 
consists  of  a  throwing  off,  or  sloughing,  of  the  part.  Tliis  is 
cut  off  from  the  living  tissues  by  a  line  of  demarcation  chiefly 
the  result  of  inflammatory  action. 

In  yet  a  third  variety,  although  there  is  local  death  there 
is  no  decomposition,  the  foreign  body  becoming  encapsuled  or 
embalmed  with  calcareous  salts.  A  good  example  is  afforded 
by  extra-uterine  gestation,  when  the  foetus  may  remain  pre- 
served in  the  abdomen  for  years. 

Other  forms  of  necrosis  have  been  described,  such  as  col- 
liquification,  and  caseous  necrosis. 

CARCINOMA  (Cancer) 

Definition. — A  tumour  of  epithelial  structure,  originating 
from  epithelium.  The  cells  of  the  new  growth,  however,  by 
their  excessive  growth,  or  from  the  results  of  pressure,  have  a 
tendency  to  deviate  from  the  normal  appearance  of  the  cellular 
structure  from  which  they  originate. 

Causation. — Age. — Seldom  before  puberty  :  and  usually 
not  till  after  thirty  years. 

Sex. — Females  suffer  more  frequently  than  males,  the  pre- 
ponderance being  due  to  the  tendency  of  malignant  growths 
to  attack  the  mammse  and  uterus. 

Heredity. — Always  a  .strongly- marked  feature. 

LocALm'. — So  far  as  England  is  concerned,  the  disease 
appears  to  be  rife  in  Devon,  Dorset,  and  in  some  manufac- 
turing centres.  It  appears,  from  returns,  to  be  certainly  on  the 
increase. 

In-jcry.— Would  seem  to  be  a  strong  predisposing  factor. 
And  under  this  heading  we  must  include  irritation.  Cancers 
appear  in  the  lips  and  tongue  fiom  irritation  caused  by  pipe- 
.smoking  (especially  these  pipes  which,  having  a  small  bore, 
protluce  a  concentrat(;d  current  of  liot  smoke  on  a  given 
point)  ;  in  the  scrotums  of  sweeps  and  dustmen  ;  in  the 
pylorus  and  at  the  cardiac  sphincter,  where  hard  food  may  be 
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supposed  to  irritate  and  injure  in  its  passage  ;  and  at  the  os 
uteri  after  frequent  parturitions  or  lacerations. 

General  Characteristics. — All  neoplasms,  whethermalig- 
nant  or  benign,  are  merely  repetitions  or  aggravations  of  some 
pre-existing  tissue.  A  growth  is  said  to  be  malignant  when 
it  shows  a  tendency  to  spread  to  and  invade  neighbouring 
tissues,  and  when  it  presents  no  tendency  towards  cure,  but 
rather  to  recur  after  removal.  Malignant  growths  are 
distinctly  parasitic  in  two  ways,  inasmuch  as  they  live  upon, 
and  are  nourished  by,  the  tissues  which  they  invade  ;  and 
secondly,  the  tendency  of  modern  pathology  is  towards 
assigning  the  direct  cause  of  cancers,  at  least,  to  some  parasitic 
(protozoan)  invasion. ' 

In  their  microscopic  structure  all  the  carcinomata  present 
certain  features  in  common  : 

1.  The  cells  of  the  tumour  always  originate  from  pre- 
existing prohferation  and  activity  of  the  cellular  elements  of 
the  tissue  involved.  This  is  seen  in  eczema  of  nipple  preceding 
cancer  of  breast ;  in  irritation  of  tongue  from  smoking,  pre- 
disposing to  epithelioma,  &c. 

2.  There  is  not  usually  a  limiting  capsule  or  wall  to  the 
growth  ;  its  cells,  whether  originating  from  endothelium  or 
from  epithelium,  can  be  seen  to  merge  with,  and  be  lost  in, 
the  cells  of  the  structure  which  is  infected. 

3.  There  is  in  all  varieties  a  well-marked  stroma  or  basis 
of  connective  tissue,  which  originates  either  in  inflammatory 
hypertrophy  of  the  local  connective  tissues,  or  it  is  a  newly- 
formed  connective  tissue  proper  to  the  tumour  itself.  The 
amount  of  the  stroma  varies  considerably  in  different  varieties. 

4.  Though  not  so  vascular  as  the  sarcomata,  vessels  run 
freely  into  them,  being  conducted  into  the  interior  of  the  new 
growth  by  the  interlacing  stroma. 

5.  They  are  freely  supplied  with  lymphatic  vessels,  and 
hence  have  a  tendency  to  spread  by  these  vessels,  the  new 
growth  involving  the  spaces  in  the  tissues  which  ai-e  prac- 
tically the  open-mouthed  radicles  of  the  lymphatics.  This 
infection  is  specially  seen  when  a  neighbouring  lymph  gland  is 

>  See  Galloway,  B.  M.  J.  Feb.  1893. 
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involved.  It  is  found  in  its  early  stage  to  be  encapsuled  by 
new  gi-owth,  the  interior  being,  as  yet,  free,  owing  to  the 
distribution  of  the  afferent  lymph  vessel  to  the  circumference 
of  the  gland. 

6.  They  advance  locally,  either  by  the  extension  of  their 
epithelial  outgrowths  which  infect  neighbouring  cells,  or  by 
budding  ofifshoots  insinuating  themselves  between  the  sur- 
rounding tissues. 

7.  They  tend  to  ulcerate,  from  the  pressure  exerted  by  the 
exuberance  of  their  newly-growing  elements. 

8.  "When  advanced,  the  tumours  undergo  certain  changes. 
They  become  fatty,  their  cellular  elements  are  absorbed,  leav- 
ing the  fibrous  stroma  to  increase  freely.  Hence,  the  tumour 
shrinks  and  acquires  a  hardened,  cicatrical  character. 

9.  The  disease  ultimately  infects  the  blood,  producing 
■emaciation,  anaemia,  and  the  formation  of  new  growths  in 
distant  parts.  The  secondary  distribution,  however,  is  brought 
about  in  the  early  stages  essentially  by  the  lymphatics,  as  we 
have  seen,  or  by  the  venous  system,  which  is  in  immediate  re- 
lation with  the  original  seat  of  disease.  Thus,  cancerous  in 
fection  may  appear  in  the  heart  or  lungs,  carried  there  by  the 
superior  cava  when  the  primary  disease  is  in  the  head  or  neck  ; 
the  liver  through  the  portal  vein  may  be  involved  secondarily 
1x)  cancer  of  the  bowels  ;  or  a  similar  infection  may  be  conveyed 
by  the  azygos  system  of  veins  from  abdomen  to  thorax. 

10.  Those  localities  which  are  usually  the  sites  of  primary 
cancer  are  rarely  secondarily  involved,  and  vice  versa. 

11.  Secondary  growths  are,  structurally,  repetitions  of  the 
primary. 

12.  They  all  cause,  and  are  frequently  preceded  by,  wasting 
and  cachexia.  Exceptions  to  this  rule,  however,  frequently 
occur.  We  have  seen  one  or  two  cases  of  cancer  which  would 
never  have  been  suspected  from  the  ruddy  and  well-nourished 
appearance  of  the  sufferers. 

Varieties.— I.  Epithelioma. — In  this  variety  of  cancer 
there  are  two  different  forms  :  in  one  (a)  the  growth  is  pene- 
trating and  extends  inwards  ;  in  the  other  {b)  the  extension  is 
lateral,  the  growth  becoming  flattened  or  spread  out.    In  tlie 
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penetrating  form  cylinders  of  epidermis  sink  into  the  dermis,  or 
into  the  submucous  tissue  as  the  case  may  be,  destroying  its 
connective  tissue,  and  by  concentric  pressure  on  their  own 
cellular  growth  produce  the  typical  congeries  of  cells,  or  '  birds' 
nests,'  the  outer  whorl  of  cells  being  flattened  and  almost  horny 
in  character,  whilst  the  central  cells  retain  their  plump, 
rounded  appearance.  On  the  sui'face  of  the  growth  there  is  a 
tendency  to  the  formation  of  papillaj,  and  this  feature  may  be 
exaggerated  to  such  an  extent  as  to  cause  a  cauliflower  ex- 
ci'esceuce,  or  villous  tumour  as  in  the  uterus.  When  this  is  a 
marked  feature  it  has  by  some  writers  been  regarded  as  a  sub- 
variety  (villous  carcinoma). 

In  the  spreading  variety  there  is  rapid  breach  of  surface, 
an  ulcer  forming  with  overhanging  or  everted  edges,  in  which 
the  typical  groups  of  cells  are  found. 

Both  kinds  readily  afibrd,  on  scraping  or  pressure,  a  juice 
which  is  rich  in  the  cellular  elements  of  the  growth.  In  epi- 
thelial cancer  the  secondary  invasion  of  lymphatic  glands  is 
less  frequent,  or  occurs  later,  than  in  the  other  varieties. 

Favourite  sites  for  epithelioma  are  the  skin,  especially 
where  it  joins  a  mucous  membrane.  It  is  met  with  in  the 
tongue,  scrotum,  and  prepuce. 

II.  Medullary  or  Soft  Cancer.  (Sncephaloid). — This 
variety  is  characterised  by  an  exuberance  of  cells  enmeshed 
in  a  fine,  scanty  stroma  ;  by  the  existence  frequently  of  hremor- 
rhages  in  the  interior  of  the  growth  ;  by  its  tendency  to 
ulcerate  and  form  a  fungating  tumour  ;  by  its  rapid  growth 
and  its  extreme  malignancy.  The  cells  are  not  large,  but  flat 
and  angular,  or  polygonal.  It  is  found  especially  to  in^•olve 
mucous  merabranes,  the  ovaries  and  testes. 

III.  SciRRHUS  OR  Hard  Cancer. — In  this  variety  the 
conditions  are  the  reverse  of  the  medullary  form.  The  stroma, 
formed  of  connective  tissue,  is  in  excess,  whilst  the  contained 
cells  are  comparatively  few  in  number.  Consequently  the 
tumour  is  hard,  gristly,  and  often  dimpled.  Further,  the 
epithelial  cells  are  prone  to  fatty  degenerative  changes,  and, 
becoming  absorbed,  leave  a  tough  stroma  which  rapidly  in- 
creases in  the  later  stages  until,  microscopically,  the  tumour 
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consists  of  little  else,  a  straggling  cell  being  found  here  and 
there  only.  Its  blood-vessels  are  few,  it  grows  slowly,  and  is 
usually  attended  by  lancinating  pains  owing  to  its  resistance, 
and  its  adhesion  to  skin  and  neighbouring  structures. 

The  disease  especially  attacks  the  mamma,  the  stomach, 
the  ovaries  and  testes,  and  also  the  peritoneum. 

lY.  Colloid  Cancer. — This  form  appears  to  combine 
some  of  the  characteristics  of  both  hard  and  soft  cancers.  In 
it  there  is  an  excessive  new  formation  both  of  stroma  and 
cells.  The  stroma  in  its  development  forms  lacuna?  or  spaces 
in  which  the  cellular  elements  are  lodged.  Subsequently  the 
cells  undergo  rapid  colloidal  degeneration,  until  the  loculi  are 
fiUed  entii-ely  with  a  gummy,  colloid  matter  or  the  degenerated 
remains  of  the  cells  only.  The  colloid  material,  by  its  inci-ease, 
distends  and  distorts  the  alveoli,  rendering  their  walls  thin, 
but  hard  and  tense,  and  so  producing  a  somewhat  fluctuating 
tumour  possessing  great  resistance.  The  growth  has  little 
tendency  to  metastasis,  but  it  readily  spreads  centrifugally  : 
hence,  when  it  attacks  the  peritoneum,  it  may  produce  sym- 
metrical enlargement  of  the  belly  which  may  simulate  ascites. 

It  is  usually  found  in  the  stomach,  intestines,  or  the 
peritoneum. 

V.  Adexoid  Cancer  (Adeno- Carcinoma).  —  The  chief 
characteristic  of  this  variety  is  the  formation  of  tubes,  lined 
with  cylindrical  epithelium  which  increases  to  such  an  extent 
a-s  to  choke  them.  All  these  tubules  are  separated  by  a  well- 
marked  stroma  of  new  formation.  Hence,  the  microscopical 
appearance  of  the  growth  is  not  unlike  that  of  some  tubular 
glandular  structure  such  as  the  kidney  or  the  mucous  mem- 
brane of  the  rectum.  The  growth  readily  infiltrates  neigh- 
bouring parts,  and,  extending  to  the  surface,  where  it  is  exposed 
to  friction  or  irritation,  it  soon  ulcerates.  Its  malignancy  is 
very  marked,  but  it  is  less  frequently  observed  than  the  other 
varieties. 

Other  sub-varieties  have  been  described  by  pathologists, 
such  as  Melanotic  Carcinoma  and  Mucous  Carcinoma.  Tiiey 
appear  to  be  chiefly  new  growths  of  one  of  tlie  above  types, 
which  depend  for  their  altered  microscopical  appearances  on 
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degenerative  changes  (pigmentary  or  colloidal)  which  may 
occur  in  them  as  in  any  other  form  of  malignant  growth. 

SARCOMA 

Definition. — A  new  growth  of  malignant  character  which 
originates  in  embryonic  connective  tissues  ;  but,  unlike  con- 
nective tissues,  it  presents  an  excess  or  preponderance  of 
cellular  elements.  Sarcomata  thus  differ  from  carcinomata  in 
their  origin,  but  approach  them  in  their  growth. 

Causation. — Nothing  is  definitely  known  as  to  predisposing 
causes,  except  that  the  disease  is  more  jjrevalent  in  the 
young  as  compared  with  cancer,  and  that  certain  growths, 
notably  papillomata,  may  take  on  a  sarcomatous  condition 
after  irritation. 

General  Characteristics. — 1.  They  originate  where  con- 
nective tissue  is  abundant,  and  frequently,  therefore,  spring 
from  bone,  periosteum,  skin,  mamma,  and  bi-ain. 

2.  They  thus  vary  in  microscopic  character  according  to 
the  connective  tissue  from  which  they  spring.  Hence 
pathologists  speak  of  fibro-sarcoma,  myxo-sarcoma,  chondro- 
sarcoma, &c. 

3.  The  cellular  elements  are  rich,  and,  as  a  rule,  each 
tumour  has  cells  of  a  definite  shape,  either  round  (large  or 
small)  or  spindle,  or  huge  irregularly  formed  (giant)  cells. 

4.  Occasionally  a  sarcoma  will,  in  different  parts,  exhibit 
cells  of  all  four  varieties. 

5.  They  are  rich  in  blood-vessels  which  run  into,  and  are 
in  contact  with,  the  cells  of  the  growth. 

6.  They  tend  to  undergo  pigmentary  and  other  forms  of 
degeneration.  Such  degenerations  may  attack  the  cells  or  the 
intercellular  tissue,  or  both. 

7.  A  growth,  which  is  superficial,  may  extend  to  the  over- 
lying skin  :  it  then  ulcerates  and  forms  a  foul,  fungoid  mass, 
tending  to  soften  and  bleed. 

8.  They  have  a  local  malignancy,  by  spreading  along  the 
planes  of  connective  tissue  of  tlie  part. 

9.  They  are  disseminated   principally  by  the  vascular 
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system,  but  may  at  times  spread  by  the  lymphatics,  especially 
if  those  lymphatics  at  the  seat  of  origin  of  the  growth  are 
involved. 

10.  Secondary  growths  are  repetitions  of  the  primary  one. 
Therefore  a  secondary  bony  growth  may  appear  in  a  gland,  or 
a  cartilaginous  tumour  in  the  skin. 

Varieties. — I.  Round-celled  Sarcoma. — The  growth  con- 
sists mainly  of  cells  which  are  round  in  shape,  sometimes 
tending  to  become  oval,  and  of  the  size  of  red  corpuscles 
(^.^jL_  in.).  It  is  extremely  vascular,  the  vessels  having  feeble 
embryonic  walls,  with  occasional  dilatations  or  aneurysms  ; 
hence  there  is  a  frequent  tendency  to  hemorrhages.  There  is 
a  sUsht  reticulated  intercellular  tissue  which  can  be  made 
more  apparent  by  washing  or  pencilling  a  section  of  the 
tumour.  Its  growth  is  rapid,  and  as  it  easily  insinuates 
itself  between  the  tissues  there  is  no  marked  line  of  limitation. 
It  is  the  most  malignant  of  all  the  sarcomata.  Its  most 
frequent  origin  is  bone,  muscle,  and  mammary  gland. 

11.  Spindle-celled  Sarcoma. — Here  again  the  cellular 
element  is  most  evident.  The  cells  are  oval  or  spindle-shaped, 
they  are  held  together  by,  or  contained  between,  little  or  no 
matrix,  the  cells  themselves  having  a  tendency  to  cohei-e 
together  in  groups  or  bundles.  The  tumour  itself  is  hard  and 
fibrous  ;  and,  apparently  from  the  nature  of  its  structure,  it 
is  not  so  malignant  as  the  previous  variety.  There  appears, 
as  it  were,  an  effort  at  the  formation  of  some  definite  structure 
which  is  not  evident  in  the  round-celled  variety.  Its  most 
frequent  .site  is  periosteum,  muscle,  and  mammary  gland. 

in.  Myeloid  or  Giant-celled  Sarcoma. — The  large  cells 
are  the  prominent  features  in  this  variety.  They  are  huge, 
f  to  Tj-JLfy  of  an  inch  in  diameter,  irregular  or  oval  in  form, 
and  present  many  offshoots  or  processes.  They  also  contain 
numerous  nuclei  embedded  in  the  protoplasm  of  their  interior. 

Although  giant  cells  are  most  pronounced,  they  never 
exist  by  themselves,  but  are  accompanied  by  cells  of  smaller 
size,  usually  spindle-shaped  or  oval  or  rounded.  The  tumour 
is  of  soft  consistence  and  Vjrownish  in  colour,  and  frequently 
contains  small  cysts.    It  is  of  slow  growth  ;  and  secondaiy 
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deposits  are  not  frequent.  It  usually  originates  in  the 
medulla  of  bones,  or  in  the  periosteum,  especially  that  of  the 
jaws, 

IV.  Melanotic  Sarcoma.  —  Always  originates  in  such 
tissues  or  organs  where  pigment  normally  exists.  It  is 
thus  found  in  the  eyeball,  the  skin,  and  other  parts.  The 
cellular  constituents  are  oval  or  rounded,  and  contain  nuclei 
which  are  pigmented.  Granules  of  pigment  are  also  found 
around  the  nuclei,  and  free  between  the  cells.  The  pig- 
ment itself  is  black  or  brown.  Metastasis  is  frequent  in  this 
form.  The  question  arises  whether  melanotic  sarcoma  is  a 
distinct  variety,  or  merely  a  degenerative  change  occurring 
in  the  spindle-celled  or  in  the  round-celled  form.  We  have 
seen  cases  of  spindle-celled  sarcoma  which  ultimately  became 
pigmented  in  their  secondary  deposits. 

Other  sub- varieties  have  been  described,  such  as  Cylindroma, 
which  is  characterised  by  a  growth  containing  hyaline  tissue 
in  cylinders  which  usually  coat  the  smaller  vessels  ;  —probably 
a  form  of  mucous  degeneration  ;  Alveolar  Sarcoma,  in  which 
a  stroma  is  present,  forming  loculi  as  in  cancers,  but  with,  in 
addition,  a  delicate  intercellular  growth  of  connective  tissue. 

GUMMA 

Definition. — A  growth  composed  of  granulation  tissue, 
tending  to  undergo  necrosis,  and  which  is  characteristic  of 
tertiary  syphilis. 

General  Characteristics. — The  growth  or  tumour  may  vary 
in  size  from  a  mustard  seed  to  that  of  an  orange,  or  even  larger. 
As  a  rule,  the  smaller  the  growths  the  greater  the  number  in 
a  given  organ ;  there  are  generally  only  one  or  two  of 
the  larger  size.  Each  gumma  is  a  yellowish- white  or  greyish 
nodule,  soft  and  elastic  to  the  touch,  and  embedded  in  con- 
nective tissue  cells,  by  which  its  outline  is  sharply  defined  as 
with  a  firm  capsule.  Its  centre  may  be  caseous  and  liquefied. 
It  has  few  blood-vessels,  which,  however,  permeate  the  growth 
and  are  not  limited  to  its  circumference,  although  better 
developed  there. 
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On  microscopic  examination  with  a  low  power,  the  centre 
of  the  growth  is  found  to  be  opaque,  whilst  the  periphery  is 
more  transparent,  being  composed  of  newly  formed  connec- 
tive-tissue cells  mixed  with  fibrous  tissue.  When  examined 
under  higher  powers  the  cells  are  seen  to  have  nuclei  and 
resemble  the  white  corpuscles  of  the  blood.  They  are  held 
together  by  delicate  connective  tissue  which  forms  a  fibrillar 
matrix.  The  central  cells,  which  are  the  first  to  become 
caseous,  after  a  time  shrink,  their  nuclei  disappear,  and  the 
whole  cell  contents  are  represented  by  fine  molecular  fat. 

Besides  caseation,  other  subsequent  changes  may  take  place. 
If  the  tumour  be  superficial,  it  may  ulcerate,  forming  a  ragged 
sloughing  sore,  with  swollen,  irregular,  and  infiamed  walls,  so 
that  there  is  then  a  tendency  to  further  creeping  ulceration 
and  degeneration. 

On  the  other  hand,  a  caseating  gumma,  if  deeply  embedded 
in  an  organ,  may  remain  quiescent  and  free  from  further 
change  for  a  considerable  period  ;  or  it  may  heal  by  ab- 
sorption and  the  formation  of  connective  tissue,  whilst  the 
caseating  matter  dries  up  and  undergoes  calcareous  infiltra- 
tion. 

Other  subsequent  changes  often  associated  with  gummata 
are,  (1)  amyloid  degeneration,  which  may  come  on  independent 
of  suppuration  or  bone  disease  ;  (2)  arterial  changes,  consist- 
ing of  specific  patchy  inflammation  of  the  coats  of  the  vessels, 
especially  of  the  internal  coat,  with  subsequent  obliteration  of 
lumen. 

A  gumma  may  by  its  juices  be  an  infecting  lesion.  It  is  a 
local  retention  of  the  syphilitic  virus  which  is  stimulated  into 
renewed  activity  by  some  cause  or  other  so  as  to  produce  a 
local  growth.  The  lesion  is,  therefore,  not  symmetrical,  as 
the  poison  is  no  longer  in  the  blood. 

Locality. — Gummata  may  grow  from  any  tissue  of  the 
hofly.  They  are  found  in  the  skin,  in  muscles,  in  mucous 
membranes,  in  the  liver,  and  in  the  cord  or  brain  ;  also  in 
periosteum,  dura  mater,  and  other  fibrous-tissue  membranes. 
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TUBERCLE  (Tuberculosis) 

Definition. — Tubercle  is  a  new  growth  in  the  form  of  small 
nodules,  or  a  collection  of  nodules,  each  of  which  is  due  to  an 
irritative  process  produced  by  the  presence  of  a  specific  microbe, 
the  Bacillus  tuberculosis.  By  Tuberculosis  is  meant  the 
growth  and  development  of  tubercles. 

Causation,  {a)  Predisposing. 

Age. — No  age  is  exempt.  Tubercular  disease  may  exist 
in  the  infant  at  the  breast,  and  in  old  age.  It  is  most  common, 
however,  in  early  adolescence,  or  between  puberty  and  twenty- 
five.  Murchison  taught  that  it  not  infrequently  first  shows 
its  presence  about  the  sixtieth  year,  and  that  one  or  more 
members  of  a  family  were  attacked  at  about  the  same  age. 

Sex. — The  cases  appear  equally  divided  between  males 
and  females,  if  we  eliminate  those  cases  which  are  induced  by 
exposure.  This  factor  appears  to  give  a  preponderance  to 
males. 

Climate. — It  prevails  most  in  cold  and  damp  countries. 
The  disease  is  comparatively  rare  in  arctic  and  in  tropical 
regions.  Countries  in  which  high  winds  prevail,  causing  much 
dust,  also  appear  to  be  favourable  to  the  disease,  the  dust  pro- 
bably acting  as  a  vehicle  conveying  the  bacillus  ;  e.g.  certain 
parts  of  Australia,  Vienna,  and  the  plains  of  Central  Europe. 

Heredity  is  always  a  well-marked  feature  ;  especially  as 
regards  tubercular  disease  of  the  lungs. 

Occu]mtion. — The  mortality  from  tuberculous  disease  is 
high  in  certain  trades  and  callings,  viz,  those  which  entail 
exposure  to  vicissitudes  and  climate,  such  as  river-side 
labourers,  cabmen,  and  the  like.  It  also  prevails  amongst 
those  employed  in  ill-ventilated  and  over-heated  rooms  (seam- 
stresses, compositors).  Butchers,  from  some  cause  not  yet 
fully  determined,  also  appear  prone  to  acquire  the  disease. 

Diseases. — It  is  often  a  sequel  to  exhausting  diseases, 
notably  typhoid  fever,  diabetes,  chronic  dysentery,  syphilis. 
Also  diseases  of  the  respiratory  tract  favour  its  development 
(bronchitis,  chronic  pneumonia,  etc.).    In  measles,  of  which  it 
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is  often  a  sequel  in  those  patients  with  hereditary  predisposi- 
tion, it  would  appear  to  be  favoured  by  the  characteristic  lesion 
of  the  bronchial  tubes. 

SwToundings. — As  might  be  expected,  tubercular  disease 
is  prevalent  amongst  the  poor,  and  those  whose  food  supply 
is  defective  and  deficient,  or  whose  dwellings  are  damp, 
overci-owded,  and  unwholesome.  We  may  here  mention,  as 
bearing  on  the  subject  of  food,  that  tubercle  is  comparatively 
rare  amongst  carnivora,  but  frequent  in  herbivora. 

(5)  Exciting  Cause. — The  Bacilhis  tuherculoais  of  Koch 
(see  Pulmonary  Tubercular  Phthisis,  p.  361).  This  has  been 
proved  beyond  all  question  or  doubt  by  experimental  and 
clinical  research.  The  bacillus  is  a  rod-shaped  body,  ^^^nVo  of 
an  inch  in  length  (about),  with  somewhat  blunted  ends  ;  it 
contains  rounded  spore-like  bodies  ;  it  is  readily  stained  by 
solutions  of  fuchsin  or  gentian  violet  containing  free  aniline  ; 
it  flourishes  at  about  100°  Fahr.  ;  its  growth  is  slow,  but  its 
vitality  and  resistance  is  great,  so  that  it  springs  into  activity 
very  soon  under  suitable  circumstances,  even  if  it  had  remained 
dormant  for  some  time  previously.  It  may  be  conveyed  to  the 
system  through  the  respiratory  tract  by  the  inhalation  of 
bacillus-laden  atmosphere,  or  dust  impregnated  with  the  dried 
sputa  of  tuberculous  patients  ;  by  the  mouth  (milk  or  flesh  of 
infected  animals)  ;  or  it  may  enter  by  the  skin  (lupus),  or  by 
the  lymph-glands.  In  the  latter  event  there  has  usually  been 
some  pre-existing  lesion  of  skin  or  of  mucous  membrane. 

We  are  thus  all  liable  to  the  disease  :  we  breath  it  in  or 
we  eat  it,  or  we  are  inoculated  through  some  superficial  breach 
of  surface.  But  we  do  not  all  cultivate  the  bacillus  in  our 
tissues  ;  besides  the  bacillus,  a  suitable  nidus  or  medium  is 
necessary  for  its  growth,  and  this  nidus  is  not  ordinarily  pre- 
sented in  robust,  healthy  subjects.  In  proof  thereof  many 
varieties  of  warts  and  excrescences  grow  on  the  hands  of 
pathologi.sts  and  teachers  of  anatomy  which  are  undoubtedly 
tuVjercular,  but  of  a  local  character  only,  removable  by  surgical 
means.  Therefore,  a  predisposition  to  the  disease  on  the  part 
of  the  individual  is  required  as  well  as  the  reception  of  the 
germ  virus. 
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Method  of  Preparing  a  Cover-glass  Slide  of  Bacillus 
Tuhercidosis. 

Take  fuchsin,  1  part,  and  dissolve  it  in  alcohol,  10  parts. 
Then  add  100  parts  of  a  5  percent,  watery  solution  of  carbolic 
acid. 

Take  a  small  portion  of  suspected  sputa — the  muco-purulent 
is  best — and  place  it  on  a  cover-slip,  smearing  the  glass  equably. 
Then  pass  the  slip  through  the  flame  of  a  spirit  lamp  to  lix  the 
albumin.  Place  the  cover-slip,  or  rather  float  it,  face  down- 
wards, on  a  portion  of  the  above  fluid  for  five  minutes.  Drain 
off  superfluous  fluid,  and  place  the  slip  in  alcohol  (90  per  cent.) 
for  a  second  or  tvvo,  afterwards  transferring  it  to  a  25  per 
cent,  solution  of  sulphuric  acid,  when  the  blue  tinge  of  the 
fuchsin  fluid  is  replaced  by  a  yellowish  brown.  Then  wash  the 
slip  in  alcohol,  and  transfer  it  to  a  solution  of  lithium  carbonate 
(1  in  20).  Subsequently  stain  in  a  watery  solution  of 
methylene  blue,  clear  with  oil  of  cloves,  and  mount  in  Canada 
balsam.  The  bacilli  will  then  be  detected  as  red  rods  on  a 
blue  background. 

A  magnifying  power  of  400  diameters  is  required. 

We  may  shorten  the  process  by  mixing  the  sulphuric  acid 
with  the  methylene  blue,  the  decolorising  and  contrast 
stainings  being  carried  on  at  one  time.' 

Pathology. — A  tubercular  deposit  consists  (say  in  the 
lungs)  of  small  grey  hard  tumours  about  the  size  of  a  mustard 
seed.  Each  tumour  is  usually  composed  of  groups  of  sub- 
miliary  tubercles,  and  stands  above  the  surface  of  a  section  of 
the  organ.  It  is  translucent  when  fresh,  but  soon  becomes 
opaque,  and  is  surrounded  by  an  areola  of  inflammation. 
These  tumours  may  remain  discrete  or  may  be  confluent  with 
their  neighbours,  and  thus  produce  nodular  masses  with 
surrounding  red  areffi.  These  common  masses  ultimately 
caseate,  forming  yellowish  growths  which  vary  in  size  from  a 
small  pea  to  a  walnut. 

The  microscopical  structure  of  a  tubercle  consists  essentially 
of  small  cells  of  an   embryonic  type.    But   the  cells  are 

'  See  Woodhead's  Practical  Pathology. 
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ai-mnged  in  a  definite  order,  presenting  three  distinct  zones. 
The  outer  zone  is  composed  of  leucocytes,  which  are  the  products 
of  inflammation  ;  the  intermediary  zone  consists  of  epithelioid 
cells  closely  crowded  together  and  consequently  somewhat 
atrophied  ;  whilst  the  central  area  consists  of  cells  of  larger 
growth,  known  as  'giant  cells.'  The  giant  cells  are  large 
irregular  masses  of  protoplasm,  -with  radiating  processes,  and 
contain  numerous  nuclei,  chiefly  arranged  in  a  row  at  the  cir- 
cumference. They  are  usually  situated  near  the  centre  of  the 
tubercle,  but  not  always.  Consequently,  in  given  microscopical 
sections  they  are  not  always  apparent  ;  the  knife  may  have 
missed  them,  just  as  in  certain  slices  of  orange  the  pips  are 
not  always  seen,  as  the  section  may  not  have  passed  through 
that  part  of  the  fruit  where  they  are  situated. 

Surrounding  the  cellular  elements,  and  apparently  secreted 
by  them,  is  a  fibrillar  material  holding  them  together.  Blood- 
vessels are  seen  at  the  circumference  of  the  growth  only  :  they 
become  obliterated  as  they  penetrate  towards  the  interior  ;  and 
hence  the  nodule  becomes  opaque  at  the  centre  on  account  of 
molecular  destruction. 

The  tubercle  after  reception  of  the  bacillus  would,  there- 
fore, seem  to  spring  from  connective  tissue,  but  only  in  that 
condition  in  which  there  is  embryonic  proliferation  of  its  cells, 
so  that  a  tubercular  deposit  is  surrounded  by  such  pro- 
liferation. For  example,  if  it  occurs  in  the  intei'lobular 
tissue  of  the  liver  there  is  always  a  jjrecedent  intei'stitial 
hepatitis  :  if  in  bone,  there  is  a  preceding  osteitis,  and  the  for- 
mation of  embryonic  tissue  in  the  medullary  cavity  ;  if  in  lung, 
there  is  first  a  proliferation  of  the  interalveolar  or  peribronchial 
connective  tissue,  or  a  similar  proliferation  of  the  cells  lining 
the  alve^jli. 

Sc,condary  Chnnff  f!. — A  tubercular  growth  subsequently 
undergoes  one  of  three  degenerative  changes. 

1.  It  may  undergo  caseous  degeneration.  Tliis  is  not 
due  to  the  obliteration  of  its  vessels,  as  was  once  supposed, 
since  .syphilitic  gumrnata  ca.seate,  although  their  blood-vessels 
remain  patent.  It  is  caused  by  tl)e  abundance  and  vigour  of 
the  bacilli,  and  the  extent  of  the  caseation  is  in  direct  ratio 
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thereto.  This  is  the  most  typical  change  of  tubercle,  and 
constitutes  the  crude  yellow  tubercle  of  former  pathologists. 
The  change  is  a  necrotic  one  ;  the  cells  undergo  fatty  degenera- 
tion, their  nuclei  disappear,  and  the  growth  becomes  opaque 
and  structureless.  It  begins,  and  is  best  marked  in,  the 
centre,  from  which  it  extends  centrifugally  to  the  circum- 
ference. 

A  caseous  tubercular  mass  usually  liquefies  and  breaks 
down  ;  this  change  occurring  not  only  in  the  component  tuber- 
cles themselves,  but  in  the  whole  growth  and  its  surrounding 
area.  Hence  cavities  are  formed,  the  walls  of  which  are  lined 
with  adjacent  tubercles,  which  also  act  as  advancing  causes  of 
fresh  lesions. 

Occasionally,  however,  as  in  the  brain,  a  tubercular  growth 
may  remain  caseous  and  not  go  on  to  liquefaction. 

2.  If  the  lesion  is  deeply  situated  in  any  organ,  it  may  dry 
up  and  calcify,  leaving  an  irregular  or  stellar  cicatrix. 

3.  In  a  certain  proportion  of  cases  in  which  the  bacUli  are 
few  and  inactive,  there  ensues  a  fibrous  degenerative  change, 
the  result  merely  of  a  chronic  inflammatory  process. 

Tuberculosis  may  be  local  only,  consisting  of  one  focus, 
which  may  remain  quiescent  for  some  years  and  then  gradually 
extend,  or  it  may  ultimately  undergo  calcareous  or  other  de- 
generative changes  of  a  beneficial  character. 

On  the  other  hand,  extensions  of  tubercular  deposits  may 
occur  by  means  of  the  lymphatics  (tubercular  glands),  by  serous 
surfaces  (pleura,  peritoneum,  &c.),  or  by  ducts  and  tubes 
(ti'achea  to  bronchi,  intestine  from  swallowing  sputa,  testes  to 
vesiculffi  seminales),  or  by  means  of  the  blood  itself  (general 
tuberculosis).  In  this  latter  state  there  are  many  centres  of 
the  disease,  the  condition  being  attended  by  general  acute 
fever  and  rapid  death. 

Symptoms. — The  two  cardinal  symptoms  which  accompany 
tubercular  infection  are  fever  and  emaciation.  The  ievev  is 
usually  of  a  hectic  type,  with  profuse  pei'spirations  alternating 
with  hot  dry  skin.  It  is  due  to  the  circulation  in  the  blood  of 
the  bacilli  and  their  putrefactive  or  decomposing  products. 
Emaciation  is  secondary  to,  and  caused  by,  the  fever.    All  the 
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other  symptoms  depend  on  the  locality  of  infection.  Meningitis 
■will  occur  when  the  brain  is  involved  ;  cough  and  expectora- 
tion in  pulmonary  deposits,  albuminuria  in  renal  tubercle.  A 
general  tuberculosis,  however,  closely  resembles  enteric  fever 
in  many  of  its  clinical  aspects,  and  not  infrequently  the  one 
disease  is  mistaken  for  the  other,  especially  in  their  earlier 
stages.  Indeed,  the  subject  of  Tuberculosis  should  find  a  more 
suitable  place  amongst  the  Specific  Fevers. 

For  a  fuller  description  of  symptoms  refer  to  diseases  of 
the  various  organs. 
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GOUT 

Definition. — A  constitutional  disease,  characterised  by 
increase  of  uric  acid  in  the  blood,  and  usually  by  the  deposit 
of  urate  of  soda  in  the  joints,  and  the  advent  of  chronic  inter- 
stitial nephritis. 

Causation.— (ci)  Predisposing.  Age. — A  disease  of  middle 
and  advanced  life,  occurring  after  forty  in  males,  and  after 
fifty  in  females. 

Sex. — More  frequent  in  men,  on  account  of  wear  and  tear 
of  work  and  worry. 

Climate  and  Season. — Most  frequent  in  England,  and 
during  spring,  with  its  cold,  sunless  skies  and  its  east  winds. 

Heredity. — Strongly  marked  ;  thei-e  appears  to  be  a  '  basic, 
diathetic,  or  constitutional  habit  of  body,'  from  which  springs 
gout  on  the  one  hand  and  rheumatism  on  the  other  the  par- 
ticular line  of  divergence  Ijeing  determined  by  other  conditions, 
such  as  disorders  of  stomach,  kidneys,  kc. 

Occupation  and  Habits. — It  is  said  to  prevail  amongst 
lead  workers,  but  statistics  do  not  show  this  clearly.  It  is 
certainly  prevalent  amongst  brain  workers,  and  those  whose 
mental  powers  are  of  a  high  ordei-.  The  actual  nervous 
system  may,  however,  be  feeble  or  irritable.  It  is  therefore 
by  some  regarded  as  a  neurosis — a  functional  disorder  of  a 
possible  joint  centre,  situate  in  the  medulla,  or  other  part  of 
the  nervous  system,  but  not  necessarily  a  gross  lesion.  A 
sedentary  occupation,  involving  much  mental  preoccupation 
or   strain,  certainly  claims   many  victims.     Amongst  the 
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labouring  class  it  appears  to  affect  those  who  consume  stout 
and  porter  ;  at  least,  this  appears  to  be  the  firm  conviction 
in  the  minds  of  Irish,  Scotch,  and  Continental  physicians. 
The  disease  is  comparatively  unknown  on  the  Continent, 
whilst  it  is  frequent  in  London,  and,  to  some  extent,  in  Dublin, 
where  stout  is  a  favourite  beverage. 

Nervoiis  Derangement. — It  is  predisposed  to  by  outbursts 
of  rage,  or  by  grief,  worry,  and  anxiety. 

Stomach  Disorders. — Such  as  dyspepsia,  a  large  meal, 
especially  if  accompanied  by  effervescing  or  sweet  wines  and 
liquors.  High  living  in  general  is  a  potent  predisposing 
factor,  by  overloading  the  digestive  and  excretory  organs. 
There  is  usually  in  all  gouty  patients  a  feeble  digestion. 
O.xaluria,  as  a  result  of  dyspepsia,  is  a  frequent  antecedent 
condition. 

Jhiscular  Exercise  and  Injury. — Attacks  frequently  date 
from  severe  exercise,  such  as  hunting,  mountaineering,  or  from 
a  blow  or  injury,  especially  in  the  immediate  neighbourhood 
of  a  joint. 

It  will  be  seen  in  the  foregoing  list  that  many  of  the  pi'e- 
disposing  causes  are  linked  together,  such  as  sedentary  occu- 
pation and  indigestion.  Probably  one  or  more  factors  are 
required  as  producers.  Again,  some  of  them  may  be  regarded 
almost  as  exciting  causes  ;  but  the  presence  of  an  excess  of  uric 
acid  in  the  blood  is  an  essential. 

(h)  ExciTiXG  Cause. — Uric  acid  is  the  irritant,  usually  in 
the  form  of  urate  of  soda.  It  is  over-produced  by  deranged 
function  of  the  liver,  and  deposited  locally  in  inflamed  joints. 
Uric  acid  may  also  be  formed  in  excess  after  exertion,  or  its 
excretion  may  be  retarded,  as  in  renal  disease.  W.  M.  Oi-d, 
on  Iho  other  hand,  regards  it  as  a  production  due  to  the 
degeneration  of  fibroid  tissues.  As  it  circulates  it  gives  rise 
to  'misernployraent  of  nerve  force,  determining  local  paroxysms 
in  one  or  more  parts  of  the  frame,' 

'Thi.s  may  not  necessarily  produce  gout,  but  will  do  so  in 
a  patient  w'hose  nervous  system  is  ready  to  receive  the  im- 
press of  the  irritation.'  It  will  thus  be  seen  that  there  is  a 
neurotic  factor  and  a  humoral  factor  in  its  causation.  Other 
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acids  are  present  in  the  blood,  such  as  lactic  (Todd)  and  oxalic, 
both  of  which  favour  precipitation  of  uric  acid,  free  or  com- 
bined, whether  it  be  in  excess  or  not. 

Pathology. — No  other  disease  appears  to  have  such  varied 
and  extensive  pathological  conditions.  The  pathology  of  gout 
is  practically  demonstrated  in  its  symptoms;  and  as  no  organ 
or  tissue  appears  exempt  from  disorder  or  change  caused  by 
gout,  its  morbid  anatomy  is  really  written  in  the  descriptions 
of  many  other  diseases.  The  lesions  of  joints  are,  however, 
the  principal  ones.  Any  joint  in  the  body  may  be  the  seat  of 
attack,  but  especially  those  of  the  lower  extremities  ;  then 
come,  in  order  of  frequency,  the  articulations  of  the  hands, 
wrists,  and  elbows.  On  examining  an  affected  joint  we  find  a 
certain  amount  of  synovitis,  and,  in  addition,  the  articular 
surfaces  ai'e  coated  with  white  matter  (urate  of  soda),  not 
unlike  the  appearance  produced  by  unskilfully  opening  an 
oyster,  when  the  mollusc  is  smeared  with  pulverised  carbonate 
of  lime.  The  articular  surfaces  of  both  bones  which  constitute- 
the  joint  are  usually  painted  with  the  deposit,  but  an  earlier  and 
a  thicker  incrustation  occurs  on  the  concave  surfaces  than 
on  the  opposing  convex  surfaces  of  a  joint.  For  example, 
urate  of  soda  is  invariably  found  on  the  concave  surface  of 
a  first  phalanx  of  the  great  toe,  whilst  it  frequently  is 
absent  from  the  convex  aspect  of  the  terminal  end  of  the  first 
metatarsal  bone.  This,  of  course,  only  refers  to  mild  cases. 
In  the  severer  forms  the  whole  joint  may  be  disorganised  by 
uratic  deposit.  The  urates  appear  on  the  surface  of  the 
cartilages ;  if  found  in  the  deeper  layers  they  probably 
extended  from  the  bones.  They  are  in  the  form  of  fine  curved 
needles,  and  invade  the  matrix,  being  deposited  there  irrespec- 
tive of  cartilage  cells  and  their  capsules.  As  a  result  of  this 
invasion,  the  supei-ficial  layer  or  zone  of  cartilage  cells  dis- 
appears, and  is  replaced  by  the  incrustation.  Consequent  on 
the  irritation,  many  of  the  conditions  described  in  chronic 
osteo-arthritis  are  set  up.  The  synovial  fringes  and  membranes 
are  thickened  and  impregnated  with  urates.  The  edges  of  the 
articular  cartilages  share  in  the  inflammatory  process,  and 
develop  into  thickened  enlargements  ;  'lippiugs'  occur  at  the 
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circumferences  of  the  bones,  which,  when  examined  micro- 
scopically, are  found  to  be  true  exostoses ;  bony  ankylosis 
takes  place  occasionally ;  finally,  deflections  of  digits  to  the 
ulnar  side,  and  other  dislocations  may  occur.  From  the 
deeper  structures  the  inflammatory  process  extends  to  the 
tendons,  sheaths,  and  skin,  in  which  also  deposits  of  urate 
of  soda  gradually  accumulate,  until  the  joints  present  a 
nodular  or  spherical  appearance,  the  skin  over  which  is 
tense  and  atrophied,  easily  revealing  the  '  chalky '  deposit 
of  urates.  Ultimately,  unhealthy  suppuration  of  the  skin 
may  ensue,  and  a  slough  or  sinus  may  form,  through  which  the 
'  mortary '  compound  may  escape  or  be  extracted. 

There  is  a  difficulty  in  assigning  reasons  why  an  attack  of 
gout  should  be  accentuated  in  one  particular  metatarso- 
phalangeal joint.  Possibly  it  may  be  due  to  the  eff'ects  of 
pressure  and  strain  on  the  ball  of  the  great  toe,  and  this  would 
coincide  with  the  accepted  doctrine  that  those  parts  which  are 
injured  or  over-strained  are  just  the  ones  fitted,  by  their  im- 
paired nutrition,  to  receive  the  gouty  poison  ;  in  other  words, 
gouty  deposit  only  occurs  in  those  tissues  already  degenerating 
■ — gout  is  a  mode  of  decay  of  the  system.  For  similar  reasons 
we  find  it  attacking  the  hands  of  mechanics  and  other  woi'king 
men,  and  especially  the  first  left  metacarpo-phalangeal  joint, 
which  is  liable  to  injuries  and  blows  from  hammers  and  other 
tools. 

The  kidneys  also  show  grave  pathological  changes,  even  if 
no  other  organ  be  affected.  We  have  never  opened  a  gouty 
joint,  post  mortem,  without  finding,  on  examining  the  kidneys, 
that  they  were  granular  in  a  more  or  less  pronounced  form. 
This  observation  is  contrary  to  Sir  Dyce  Duckworth's  experi- 
ence, as,  according  to  him,  gout  may  occur  without  implicating 
the  kidneys.  The  change  may  only  consist  of  slight  but 
unmistakable  increase  of  the  fibro-nucleated  tissue  between 
the  tubules  and  vessels,  or  it  may  amount  to  the  complete  dis- 
organisation of  advanced  renal  cirrhosis.  Interstitial  and 
intertuVjular  crystalline  deposits  occur,  but  are  rare.  Together 
with  the  renal  changes  we  shall  find  sclerosis  and  thickenings 
of  arterie.s,  liypertrophy  of  the  left  heart,  and  all  the  cardio- 

E  2 


52 


GENERAL  DISEASES 


vascular  changes  found  accompanying  contracted  granular 
kidneys.  Other  pathological  changes  occurring  in  different 
organs  and  tissues,  although  proper  to  many  gouty  subjects, 
do  not  invariably  occur,  and  may  therefore  be  referred  to  the 
lists  of  complications. 

Symptoms. — By  some  authors  gout  is  divided  into  two 
varieties  at  least,  acute  and  chronic  ;  as  though  the  symptoms 
were  widely  different  in  each.  It  would  perhaps  be  better  to 
regard  gout  entirely  as  a  chronic  disease,  with  occasional  acute 
exacerbations  or  outbursts.  It  does  not  follow  that,  because  a 
patient  may  have  suffered  from  only  one  attack  of  acute  gouty 
arthritis,  he  is  cured,  or  that  he  is  free  from  gouty  symptoms  in 
other  parts.  Prior  to  the  acute  exacerbation  there  are  certain 
premonitory  symptoms.  The  patient  suffers  from  dyspepsia 
and  acidity,  with  a  copious  deposit  of  lithates  in  the  urine ; 
or  he  has  headache  ■svith  palpitation  and  increased  arterial 
tension  ;  or  he  has  headaches  with  irritability  of  temper  and 
the  like.  Then,  after  retiring  to  bed,  feeling  somewhat  out  of 
sorts,  he  is  suddenly  awakened  in  the  early  morning  by  pain  in 
the  affected  joint,  most  frequently  the  metatarso-phalangeal  of 
a  great  toe.  The  joint  is  red,  swollen,  and  exquisitely  tender  ; 
the  skin  over  it  is  occasionally  cedematous,  and  the  neighbour- 
ing veins  are  swollen  and  turgid.  The  pain  is  so  intense  that  he 
can  tolei'ate  no  one  coming  near  him,  he  cannot  even  bear  the 
weight  of  the  bed-clothes.  His  sufferings  are  not  infrequently 
intensified  by  involuntary  twitchings  of  muscles  and  startings 
of  limb.  There  is  more  or  less  pyrexia  (temp.  100°-102°) ; 
the  pulse  is  quickened  (SO  to  100) ;  the  bowels  are  constipated, 
the  stools  being  pale  ;  the  urine  is  diminished  in  quantity,  and 
besides  having  the  ordinary  characters  of  a  febrile  state,  it 
contains  abundance  of  amorjahous  urates,  and  crystals  of  free 
uric  acid.  The  nervous  system  is  in  a  condition  of  great 
tension.  The  patient  is  irritable,  restless,  and  quarrelsome, 
yet  his  mental  faculties  are  clear  and  may  be  even  sharpened. 
Grinding  of  the  teeth  is  frequently  observed  during  the  height 
of  a  paroxysm. 

After  a  few  hours  of  fevei-,  restlessness,  and  agony,  liis 
body  becomes  suffused  witli  a  rather  free  sweat,  and  he  falls 
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into  a  slumber  from  which  he  awakes  in  comparative  cahn 
and  comfort,  but  with  tlie  affected  joint,  or  joints,  red, 
swollen,  and  shiny.  During  the  day  he  may  be  able  to 
transact  business  from  his  couch,  or  even  to  hobble  about 
with  artificial  aid.  The  next  night,  and  probably  the  two 
succeeding  ones,  present  repetitions  of  the  previous  attack  ; 
they,  however,  diminish  in  severity,  the  febrile  symptoms 
abate,  and  after  a  week  or  so,  there  is  a  return  to  usual 
health  and  condition  of  joint,  the  cuticle  over  which  has 
meanwhile  desquamated.  It  must  be  remembered  that  an 
attack  is  not  necessarily  limited  to  one  joint,  two  or  three  may 
be  involved  at  one  and  the  same  time.  Indeed,  though  gout 
is  regarded  as  most  frequently  inA^olving  the  smaller  articula- 
tions of  feet  and  hands,  the  larger  joints  of  the  body  may  be 
affected,  the  hip  alone  appearing  to  escape.  Further,  during 
the  acute  outbreak,  urate  of  soda  can  be  detected  in  the 
blood. 

Subsequent  attacks  as  a  rule  occur — it  may  be  in  a  week's 
time,  or  months  or  years  ;  the  postponement  depending  on 
diet,  exercise,  occupation  and  other  controlling  influences. 
Each  successive  outburst  is  marked  by  an  increase  in  the 
number  of  the  joints  affected,  till  ultimately  the  victim  is  in  a 
condition  known  as  chronic  gout,  with  all  its  various  complica- 
tions of  skin,  stomach,  lungs  and  other  organs  {vide  infra). 
Occasionally,  however,  the  explosion  is  sudden  during  apparent 
good  healtli  ;  and  it  is*  difficult  then  to  convince  the  patient 
that  he  is  suffering  from  an  attack  of  gout. 

Authorities  describe  a  form  of  gout,  or  a  gouty  condition 
in  which  there  is  a  form  of  metastasis  to  internal  organs  ;  as 
though  the  attack  were  not  determined  to  the  joints,  or  at 
lea.st  was  arrested  at  a  joint  and  then  spent  its  fury  on  lungs, 
stomach,  brain,  or  other  part.  This  has  been  called  '  Retro- 
cedent '  gout.  The  causation  and  the  pathology  of  such  a 
condition  is  not  at  all  clear,  but  it  is  no  uncommon  thing  for 
chronic  gouty  subjects  to  complain  of  symptoms  referable  to 
thf;3e  organ.s,  and  to  express  their  opinion  that  they  would 
fee!  rf;liev(;d  if  the  gout  would  only  come  out  into  their  joints. 

Complications. — Some  of  the  following  may  occur  during 
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the  acute  stage,  others  are  proper  to  the  chronic  condition  ;  or 
they  appear  as  '  gouty  manifestations '  without  any  marked 
joint  trouble  ;  for  it  must  be  understood  that  uratic  deposits, 
even,  may  occur  in  an  articulation  without  any  of  the  usual 
local  signs.  Again,  some  may  be  regarded  as  symptomatic  of 
the  gouty  state  rather  than  actual  complications.  A  patient 
once  remarked  on  our  explaining  his  state  of  health  and  com- 
plications, '  I  am  all  gout  !  '  This  exclamation  at  least  put 
the  matter  very  tersely. 

1.  Cardio-vascular. — Besides  the  usual  thickening  of 
vessels  and  attendant  hypertrophy  of  the  left  side  of  the  heart 
which  accompany  contracted  granular  kidneys,  there  may  super- 
vene dilatation  of  the  heart's  cavities  and  calcareous  degenera- 
tion of  the  aorta.  Angina  and  anginoid  attacks  are  not 
uncommon.  Hemorrhages  may  occur  from  nose,  stomach,  or 
other  sites  ;  a  gouty  form  of  phlebitis  is  frequent,  or  thrombotic 
pluggings  of  large  trunk  vessels  may  be  found. 

2.  Respiratoey. — Bronchitis  is  frequent,  and  is  nearly 
always  followed  by  emphysema.  Occasionally  pleurisy  occurs, 
but  a  low, '  smouldering '  form  of  pneumonia  is  more  frequent, 
especially  in  debilitated  subjects. 

3.  Digestive. — On  examining  the  throat,  the  uvula  is 
enlarged  and  pendulous,  and  is,  together  with  the  pillars  of 
the  fauces,  congested  and  glazed  as  though  painted  with  some^ 
oily  substance. 

Stomach  disorders  (pyrosis,  flatulence,  gastralgia)  are  so 
common  as  to  be  regarded  as  premonitory  symptoms.  They  are 
usually  produced  by  some  errors  of  diet  which  precipitate  the 
acute  attack,  and  are  vulgarly  known  as  'gout  at  the  stomach.' 
Functional  disorders  of  the  bowels,  such  as  obstinate  constipa- 
tion or  irregular  attacks  of  diarrhoea,  may  occur  from  time  to 
time.  Htemori'hoids,  ascites,  and  jaundice,  secondary  to 
cirrhosis  of  the  liver,  are  apt  to  ensue.  It  is  questionable, 
however,  if  the  cirrhosis  be  so  much  a  gouty  manifestation  as 
evidence  of  an  alcoholic  habit  in  a  gouty  subject. 

i.  Benal. — Besides  the  signs  of  Bright's  disease  common 
to  gout,  we  may  meet  with  cystitis  and  urethritis,  due  to  the 
irritating  acid  urine ;  concretions  (usually  of  uric  acid)  may 
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form  in  the  kidney,  bladder,  or  other  jaart  of  the  urinary  tract. 
Glycosuria  is  so  common  as  to  be  almost  a  constant  symptom. 
With  it  there  is  polyuria,  but  not  necessarily  a  high  specific 
gravity  of  urine. 

5.  Cutaneous. — Many  varieties  of  skin  disease  may  com- 
plicate, or  be  significant  of,  gout.  Tophi  in  the  external  ears, 
or  in  the  eyelids,  periosteum,  or  elsewhere  may  form  ;  and  not 
unfrequently  they  suppurate,  producing  unhealthy  sores.  The 
skin  of  the  face  is  usually  greasy,  the  capillaries,  especially  of 
the  nose,  are  engorged  ;  whilst  troublesome  forms  of  acne, 
psoriasis,  or  eczema,  are  common.  The  nails  are  usually  coarse, 
and  longitudinally  grooved  or  fluted.  Dupuytren's  contraction 
of  palmar  fascia  is  often  found  in  gouty  mechanics,  the 
pressure  caused  by  tools  and  other  instruments  being  pro- 
bably the  exciting  cause. 

6.  Nervous. — Neuritis  may  supervene  in  any  nerve  trunk. 
Occasionally  there  are  symptoms  of  meningeal  inflammation, 
or  the  patient  may  suffer  from  hemicrania,  or  other  forms 
of  neuralgia.  Insomnia  is  often  distressing.  Occasionally 
somnambulism  occurs. 

7.  Organs  of  Special  Sense. — Eye.  A  gouty  form  of  iritis 
is  universally  recognised  by  ophthalmic  surgeons.  Retinitis 
with  hfemorrhage,  and  glaucoma  are  occasionally  seen,  these 
probably  being  related  to  the  renal  changes.  Ear. — Occlusion 
of  the  external  auditory  canal  caused  by  cedema  of  skin,  or 
exostoses  of  bone,  or  hypertrophy  of  sebaceous  glands  are  the 
most  usual  forms  of  ear  complication.  Occasionally  we  find 
adhesion  or  ankylosis  of  the  ossicles. 

Diagnosis. —  1.  From  RnEUJiATOiD  Arthritis. — In  the 
acute  stage  of  gout  the  diagnosis  is  easy.  In  confirmed  gout 
we  must  be  guided  by  a  history  of  an  acute  outbreak ;  the 
presence  of  tophi  in  the  ears  or  eyelids,  of  '  chalk  stones '  in  the 
neighbourhood  of  joints,  and  of  uric  acid  in  the  blood  serum. 

2.  Acute  Articular  Rueumatism. — In  this  disease  the 
inflammation  selects  the  larger  joints  by  preference  ;  it  is 
markedly  metastatic;  the  fever  is  higher,  there  is  copious 
sour  perspiration,  and  finally  a  marked  tendency  to  peri-  and 
endocardial  complications. 
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Appended  is  a  table  of  the  principal  distinguishing  points  : 


Oout 

Attacks  one  or  two  smaller  joints 
Eemissiona  not  common 
Not  metastatic 
Attacks  middle  aged 
Attacks  well-fed  and  robust 
Often  connected  with  an  error  of 
diet 


Acute  Articular  Rheumatism 

Selects  larger  joints 
Eemissions  common 
Markedly  metastatic 
Attacks  early  adolescents 
Attacks  debilitated  and  poor  people 
Often  connected  with  cold  and 
exposm-e 


Treatment :  I.  During  an  Acute  Attack. — («)  Local. 
Support  the  affected  limb  on  a  pillow,  or  in  a  splint.  Apply 
remedies  to  relieve  the  pain.  Probably  no  disease  has  had 
such  various  and  diverse  local  treatment.  We  should  be 
guided  by  our  experience,  and  also  somewhat  by  the  experience 
of  the  sufferer  himself,  if  he  has  had  a  previous  outbreak. 
Thus  we  may  anoint  the  joint  with  extract  of  belladonna 
mixed  with  glycerine  in  equal  parts ;  or  apply  the  tincture  of 
opium  on  lint.  Or  we  may  order  hot  fomentations  with  poppy 
heads,  or  paint  the  joint  with  a  solution  of  hydrochlorate  of 
cocain  (gr.  v.  ad  ^  j).  Some  prefer  the  application  of  menthol 
dissolved  in  spirit;  others  depend  on  cold  evaporating  lotions 
(liq.  plumbi  subacet.,  with  tether),  the  application  of  iced 
water.  Others,  agam,  prescribe  poultices  and  fomentations. 
One  or  two  leeches  applied  at  some  little  distance  from  the 
inflammation  may  afford  relief.  We  prefer  to  apply  extract 
of  opium  on  lint,  and  then  to  cover  the  joint  lightly  with 
cotton  wool  and  a  bandage.  We  must  always  he.  prepared 
with  one  or  more  remedies,  as  we  are  never  sure  which  remedy 
will  relieve ;  and  we  have  to  reckon  with  the  caprice  of  the 
patient. 

(6)  General. — Give  an  emetic  if  the  stomach  be  still  loaded 
with  an  indigestible  meal.  A  brisk  purgative  is  always 
advisable,  such  as  blue  pill  (gr.  vj.),  or  calomel  (gr.  iv.),  or  com- 
pound senna  mixture  (§jss)  or  sulphate  of  magnesia  with 
sulphate  of  potash  (each  gr.  xv.).  When  the  bowels  have 
acted  freely  colchicum  is  the  best  remedy.  It  is  almost 
regarded  as  a  specific.   The  vinum  colchici  in  m  xx.  doses  every 
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four  hours  is  the  most  effective.^  In  elderly  subjects  the  pre- 
parations of  salicin  may  be  tried.  The  salicylate  of  soda,  on 
the  whole,  is  the  most  reliable.  Sir  A.  Garrod  recommends  salts 
of  lithia.  The  carbonate  of  lithia  (gr.  v.  to  x.  three  times  a 
day)  mil  at  times  give  good  results.  The  diet  should  be 
sparing,  and  consist  mainly  of  milk,  eggs,  and  farinaceous 
foods.  Animal  food,  especially  butcher's  meat,  should  be 
avoided,  or  allowed  in  small  quantities  only.  Alcohol  is  to  be 
prohibited,  unless  symptoms  of  cardiac  failure  are  present. 

II.  Between  the  Attacks. — The  treatment  is  mainly 
one  of  fUet  and  regimen.  Forbid  sweet  or  highly- seasoned 
dishes.  Big  dinners  and  over- feeding  in  any  way  are  in- 
jurious. In  short,  the  dietary  should  be  regulated  in  quantity 
and  quality  as  though  for  a  confirmed  dyspeptic.  Exercise  in 
moderation  is  beneficial,  but  should  stop  short  of  fatigue  and 
over-exertion.  Mental  fatigue  and  exhaustion  are  also  to  be 
avoided.  Further,  it  is  necessary  to  insist  on  a  free  action  of 
the  kidneys,  bowels,  and  skin,  by  which  means  uric  acid  and 
its  compounds  may  be  eliminated.  We  may  therefore  advise 
Turkish  and  hot-water  baths  ;  we  may  encourage  the  im- 
bibing of  large  quantities  of  warm  water  or  other  diluents. 
An  occasional  course  of  iodide  of  potassium  in  combination 
with  bicarbonate  of  potash  is  valuable.  Sometimes  insomnia 
is  a  distressing  condition.  It  usually  yields  to  a  full  dose  of 
calomel  (gr.  iv.).  Finally,  if  the  patient's  means  and  time 
allow,  we  may  send  him  to  Bath,  Buxton,  Cai'lsbad,  or  other 
health  resort,  or  put  him  under  care  at  some  hydropathic 
establishment  where  he  will  usually  derive  benefit,  not  so 
much  from  the  chemical  nature  of  the  waters,  as  from  freedom 
from  care,  the  change  of  scene  and  surroundings,  and  the 
discipline  which  is  enforced. 

ACUTE  ARTICULAR  RHEUMATISM  (Rheumatic  Fever) 

Definition. — An  acute,  probably  specific  fever,  charac- 
terised  by  inflammation  of  joints,  tendons,  and  muscles, 

'  IjL  Vini  Colchici  ni.  xx. ;  Mag.  Carb.  gi-.  x. ;  Potas.  Bicarb,  gr.  x. ; 
Aqu*  Menth.  Pip.  ^j.    Misce.— .S'f.  Thomas's  liosintal  Pharmacoimia- 
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profuse  sour  sweats,  and  a  tendency  to  ijeri-  and  endo- 
carditis. 

The  so-called  sub-acute  rheumatism  is  merely  a  less  severe- 
form  of  the  acute. 

Causation. — (a)  Predisposing  Causes. 

Ac/e,  most  frequent  between  twenty  and  thirty  ;  but  all 
ages  liable. 

Sex,  has  apparently  no  influence  :  some  statistics  give  a 
preponderance  of  cases  to  males,  others  to  females  :  probably 
the  severe  form  is  more  frequent  in  men,  and  the  sub-acute 
in  women. 

Climate  and  Seasons. — It  prevails  in  cold  damp  climates, 
and  in  this  country  is  most  prevalent  in  October,  November, 
and  December. 

Occujtations. — Those  involving  exposui'e,  or  frequent 
changes  from  heat  to  cold,  such  as  smiths,  butchers,  furnace- 
men,  and  the  like.  It  is  also  found  in  persons  who  are  ill-fed 
and  overworked  ;  hence  many  cases  occur  in  lodging-house 
servants,  waiters,  and  the  like. 

Heredity. — Strongly  marked  :  a  child  of  rheumatic  parents 
is  more  liable,  in  the  jDroportion  of  5  :  1,  to  acquire  the  disease 
than  the  offspring  of  healthy  ones.  This  predisposition  is 
most  apparent  when  statistics  are  taken  of  young  subjects  : 
it  is  less  marked  when  adults  over  fifty  years  of  age  are 
considered. 

A  Bad  State  of  Health. — It  is  more  prone  to  attack  those 
of  lowered  vitality  ;  hence  frequent  in  alcoholic  subjects,  in 
those  who  cannot  obtain  sufficient  food,  or  rest  ;  and  it  often 
occurs  in  women  from  overlactation. 

Specific  Fevers. — Notably  scarlet  fever,  ague,  diph- 
theria. 

TyiK  and  Configuration. — Our  experience  leads  us  to 
think  that  there  is  a  peculiar  type  of  males  liable  to  acute 
rheumatism.  They  are  of  heavy,  flabby  build,  with  a  tendency 
to  obesity  and  consequent  lethargy.  They  are  apt  to  consume 
large  quantities  of  fermented  malt  liquors.  They  not  unfre- 
quently  are  myopic. 

Epidemics. — Acute  rheumatism  appears  to  prevail  occa- 
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sionally  in  epidemics,  which  vary  in  character  as  to  extent 
and  severity  of  symptoms. 

(b)  ExciTiXG  Causes. — 1.  The  virus  causing  the  disease 
has  not  yet  been  ascertained  ;  by  some  lactic  acid  is  supposed 
to  be  the  potent  factor,  but  pathological  evidence  tends  to 
negative  this.  2.  Bodily  faiigue  and  mental  exhaustion. 
3.  Local  injury,  especially  to  joints,  or  to  the  neighbourhood 
of  joints.  The  disease  appears  first  in  that  joint  which  is 
injured. 

Incubative  Period. — Not  constant.  It  may  vary  from 
t  twenty-four  hours  to  some  days. 

Patholog'y. — The  joints  which  are  involved  show  signs  of 
-  synovial  hyperemia,  a  similar  condition  affecting  the  skin  and 
the  sheaths  of  tendons.  The  synovial  fluid  is  increased  in 
quantity,  it  may  be  turbid,  and  often  contains  flakes  of  lymph. 
The  cartilage  cells  are  proliferated,  both  in  the  superficial  and 
.  in  the  deep  layers.  The  inflammation  never  (or  rarely)  goes 
on  to  suppuration. 

Pericarditis  and  endocarditis,  though  so  common  as  to  be 
almost  symptomatic  of  the  disease,  are  not  necessarily  present ; 

■  their  pathology,  therefore,  is  referred  to  these  respective 
conditions. 

The  blood  contains  a  great  excess  of  fibrin,  greater  or  less 
according  to  the  height  of  the  fever.  In  no  disease  is  it  in 
such  excess  except  pneumonia.  During  the  progress  of  the 
disease  the  quantity  of  blood  corpuscles  is  diminished. 

Symptoms. — The  onset  is  gradual.    It  usually  commences 
with  a  '  feverish  cold,'  accompanied  by  malaise,  which  is 
followed  by  flying  pains  in  the  limbs,  back,  and  trunk, 
'•  accompanied  by  a  feeling  of  having  been  beaten  with  a  heavy 
•  stick  all  over  the  body. 

In  about  twenty-four  hours  the  condition  of  the  large 
joints  shows  the  true  nature  of  the  disease.    They  are  swollen, 

■  tender,  and  painful ;  the  synovial  capsules  are  distended  and 
tense,  the  sheaths  of  tendons  are  often  equally  painful  ;  the 
skin  over  the  joints  is  oedematous  and  often  red,  but  not 
always  ;  the  pains  are  increased  hy  warmth  and  by  movement ; 
the  muscles  them.selves  are  occasionally  painful,  and  hence  the 
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patient  lies  characteristically  helpless  on  his  back.  The 
articular  inflammation  does  not  go  on  to  suppuration. 

The  joints  are  not  all  affected  simultaneously.  Usually 
the  larger  ones  are  primarily  and  most  severely  involved. 
There  is,  however,  no  symmetrical  invasion  of  joints  ;  the 
disease  is  typically  metastatic,  being  most  severe  (say)  in  one 
knee  to-day,  whilst  to-morrow  a  shoulder  or  a  wrist-joint  or 
the  pericardium  may  be  most  inflamed  ;  and  thus  it  flits,  as  it 
were,  from  place  to  place  until  the  fever  appears  to  be  spent. 

The  skin  is  usually  sodden  and  bathed  in  copious  perspi- 
ration, which  becomes  acid  after  a  time,  but  which  is  not 
distinctly  acid  when  freshly  excreted.  It  has  a  chai-ac- 
teristic  sour  odour,  noticeable  to  the  attendant  and  patient. 
Sudamina  are  common.  The  temperature  is  high,  ranging 
fi'om  101°  to  105°  or  higher  :  and  it  is  distinctly  remittent 
in  type,  the  variations,  however,  depend  on  the  severity  of  the 
attack,  and  the  number  of  joints  involved.  The  pulse  (90°  to 
120°)  is  full,  bounding,  soft  and  regular,  unless  the  heart  be 
seriously  embarrassed,  when  it  becomes  feeble  and  inter- 
mittent. The  tongue  is  large,  flabby,  and  coated  with  heavy 
creamy  fur ;  the  bowels  are  constipated.  The  urine  is  febrUe  : 
that  is  to  say  it  is  acid,  high-coloured,  and  scanty,  with  its 
urea  and  uric  acid  increased.  The  fibrin  in  the  blood  is 
increased.  In  women  the  catamenia  may  be  suppressed,  but 
oftener  anticipated. 

The  disease  has  no  regular  course  ;  it  may  last  from  eight 
to  fourteen  or  twenty-one  days  ;  sometimes  it  even  extends  to 
five  weeks.  There  is,  therefore,  no  critical  day,  the  fever 
gradually  ending  in  lysis. 

Varieties, — It  is  found  in  some  cases  that  the  symptoms 
are  not  quite  in  accordance  with  the  above  description.  For 
example,  in  (i)  sub-acute  rheumatism  the  fever  is  not  so  high, 
as  the  joint  troubles  are  less  pronounced,  the  sweats  are  not 
so  copious,  and  there  is  not  the  helplessness  and  exhaustion  of 
a  typical  acute  attack.  It  is,  nevertheless,  not  a  distinct  type, 
but  merely  a  modification,  and  stands  in  the  relation  to 
rheumatic  fever  which  scarlatina  does  to  scarlet  fever.  Tlie  sub- 
acute variety,  however,  is  liable  to  exacerbations,  when  all  the 
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conditions  of  the  acute  attack  may  present  themselves,  (ii)  In 
children  acute  rheumatism  may  present  various  modifications. 
Thus,  it  may  appear  as  chorea,  attended  by  feverishness, 
and  often  by  joint  pains,  and  followed  by  characteristic  cardiac 
lesions.  Or  it  may  be  characterised  by  the  foi-mation  of  sub- 
cutaneous fibrous  nodules,  attended  by  fever,  and  contemporary 
with  the  appearance  of  physical  signs  of  endo-  or  of  pericardial 
inflammation,  and  of  arthritis.  These  nodules  are  undoubtedly 
manifestations  of  acute  rheumatism  in  young  subjects.  They 
occur  frequently  in  the  offspring  of  rheumatic  parents  ;  they 
may  accompany  all  the  typical  symptoms  of  rheumatic  fever  ; 
or,  with  heart  lesions,  they  may  constitute  the  only  manifesta- 
tions of  the  disease.  Their  most  frequent  site  is  about  the 
elbows,  knuckles,  knees,  and  superficial  tendons,  but  no  part 
of  the  body  where  fibrous  tissue  is  well  developed  appears  to 
be  exempt.  Further,  it  must  be  noted  that  in  children  the 
temperature  and  the  joint  aff'ections  are  less,  whilst  the  heart 
lesions  are  more  accentuated  than  in  adults.  The  question 
whether  Erythema  iiodosum  is  a  rheumatic  manifestation  or  a 
complication  only,  is  a  debated  one.  Our  experience  inclines  to 
the  former  view,  (iii.)  At  different  seasons,  or  during  different 
epidemics,  the  cases  miay  be  marked  by  a  preponderance  of 
joint  afiection,  with  high  fever,  but  with  less  pericardial  or 
endocardial  inflammation,  whilst  another  series  of  cases  will 
be  characterised  by  symptoms  just  the  opposite. 

Complications.  —  These  are  tabulated  according  to  the 
various  systems  involved.  Some,  notably  heart  affections, 
appear  to  be  purely  symptomatic  ;  but,  as  they  are  not  always 
present  or  consequent,  they  are  rightly  regarded  as  complica- 
tions. 

1 .  Circulatory  System. — Heart  disease,  whether  involving 
pericardium,  endocardium,  or  muscular  walls,  is  the  most 
frequent.  At  least  fifty  per  cent,  of  cases  are  affected. 
End(-x;arditi.'j  is  most  frequent ;  after  that  comes  pericarditis. 
By  some  it  i.s  thought  that  pericardial  inflammation  is  most 
common.  This  error  may  be  accounted  for  by  the  signs  of  an 
mflamed  pericardium  being  more  palpable  and  superficial,  and 
by  the  fact  that  endocarditis  may  exist  and  yet  be  masked  by 
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the  noisier  physical  signs  of  pericarditis.  In  addition,  endo- 
carditis may  supervene  suddenly  (when  convalescence  has  been 
ajiparently  established)  by  the  effects  of  strain  or  exertion  on 
a  valve  which  was  damaged  and  had  not  recovered,  even 
though  it  gav3  no  auscultatory  evidence  of  inflammation.  In 
some,  an  endocardial  affection  may  assume,  apparently  without 
■cause,  a  malignant  type  (see  Ulcerative  Endocarditis). 

2.  Respiratory  System. — Pleurisy,  especially  left-sided, 
may  occur.  In  some  instances  it  appears  to  be  an  extension 
from  an  inflamed  pericardium  ;  in  others  as  a  direct  result  of 
the  febrile  process.  The  same  applies  to  Pneumonia,  but  this 
complication  is  not  common. 

3.  Digestive  System. — i/tro«<  (tonsillitis,  pharyngitis) 
is  frequent.  Some  regard  the  affection  of  the  tonsils  as  quite 
a  symptom  of  the  disease  ;  and,  remembering  the  association 
between  pharyngeal  and  joint  affections,  there  appears  some 
reason  for  this  contention  (see  Scarlet  Fever,  etc.).  Peritonitis. 
— Occasionally,  but  rarely,  inflammation  may  occur  in  the 
peritoneum,  either  as  an  extension  from  the  j)ericardium 
through  the  diaphragm,  or  as  a  sepai-ate  lesion. 

4.  Nervous  System. — Ilyferpyrexia  occurs  in  severe  cases, 
the  temperature  rising  as  high  as  10.5°  or  107°.  Such  a 
high  temperature  alone  would  constitute  a  grave  condition, 
whatever  its  cause.  Delirium. — Most  frequently  in  males,  and 
in  severe  pericarditis.  When  accompanying  pericarditis,  it 
has  in  some  cases  been  more  pronounced  and  '  wild  '  than  in 
any  other  disease  we  have  seen.  Chorea. — Frequently  in 
children,  but  rather  as  a  sequel  tiian  a  complication.  It  may, 
however,  supervene  during  the  attack.  Peripheral  neuritis, 
especially  of  the  extremities,  manifested  by  pain  and  tenderness 
of  hands  and  feet,  atrophy  of  muscles  (interossei,  thenar,  and 
hypothenar  eminences,  etc.).  The  joints  which  are  moved  by 
the  affected  muscles  are  not  necessarily  involved. 

5.  Eye. — Glaucoma  and  Iritis, — Rheumatic  iritis  is  said 
to  be  one  of  the  commonest  forms. 

6.  CuTAXEODS  System. — Erythema  nodosum,  especially  in 
debilitated  young  subjects,  or  Urticaria,  may  appear  during  an 
attack  ;  or,  if  there  is  no  other   personal  evidence,  they 
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frequently  occur  in  patients  who  have  a  marked  family  predis- 
position to  rheumatism. 

7.  Relapse. — A  return  of  the  fever  with  all  its  signs  and 
symptoms,  including  fever,  perspiration,  and  joint  pain. 
Endo-  and  pericardial  affections,  which  may  not  have  existed 
in  the  initial  attack,  may  complicate  a  relapse. 

Other  rare  complications  are  nej)hritis,  jaundice,  orchitis, 
sclerotitis,  and  inflammation  of  the  meninges. 

Prognosis. — The  mortality  from  acute  rheumatism,  apart 
from  its  heart  complications,  is  low,  not  exceeding  three  to 
five  per  cent.  It  is  pericarditis  which  kills  during  the  attack, 
but  ultimately  endocarditis  and  its  effects  are  the  most  fatal. 
Or,  during  a  relapse  or  second  attack,  an  endocardial  affection, 
running  an  apparently  normal  course,  may  suddenly  become 
malignant  (pyaimic)  and  destroy  the  patient.  Pneumonia 
and  delirium  would  also  seriously  affect  our  prognosis. 

Diagnosis. — 1.  From  Pyemia. — In  this  disease  the  odour 
of  breath  and  of  perspiration  is  sweet  and  pungent ;  endo-  and 
pericardial  inflammations  are  rare  ;  there  is  no  metastasis — 
often  one  joint  only  is  involved.  Inquire  for  previous  suppu- 
ration, periosteal  trouble,  or  surgical  operation. 

2.  From  Gout. — This  disease  mostly  affects  adults  past 
middle  age.  The  smaller  joints  are  usually  involved,  especially 
the  metatarso -phalangeal  articulations  of  the  great  toes.  The 
presence  of  tophi  in  the  ears,  of  uric  acid  in  the  urine,  and  the 
family  history  of  gout,  would  be  conclusive. 

3.  In  Go'ORRncEAL  Rheumatism  the  joints  involved  are 
fewer,  the  di.sease  is  obstinate,  and  yields  less  readily  to  treat- 
ment.   There  is  a  history  of  urethral  discharge. 

4.  In  Ceirosic  Syphilis  there  are  periosteal  nodes,  and 
pains,  which  are  worse  at  night.  The  symptoms  yield  to 
biniodide  of  mercury. 

5.  In  Dysentery,  Scarlet  Fever,  and  Lesions  of  the 
Central  Nervous  Sy.stem,  the  inflammations  are  not  so 
acutely  centred  in  the  joints.  There  would,  in  addition,  be  a 
history  of  dysentery,  or  of  .sore  throat,  followed  by  desquama- 
tion, or  of  injury  or  disease  of  the  spinal  cord,  trunk, 
nerves,  ikc. 
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Treatment. — General. — Absolute  rest  in  bed  is  impera- 
tive. This  applies  especially  to  sub-acute  rheumatism  ;  in  the 
acute  form  the  patient  is,  of  course,  too  helpless  to  stir.  The 
bed  should  be  firm,  covered  with  a  good  layer  of  blankets ;  the 
patient  should  lie  between  blankets,  and  dressed  in  a  flannel 
garment  ;  linen  next  the  skin  is  injurious,  as  it  fails  to  absorb 
the  excessive  sweats,  and  hence  is  cold  and  uncomfortable.  He 
should  have  a  nurse  who  is  able  to  lift  him,  and  so  be  secured 
from  any  exertion  whatever.  His  body  may  be  occasionally 
sponged  with  tepid  water,  with  marked  relief. 

The  affected  joints  should  be  protected  by  flannel  rollers, 
or  by  splints,  or  by  layers  of  cotton  wool,  on  which  opiate 
preparations  may  be  sprinkled  if  necessary.  Occasionally, 
great  relief  is  afforded  by  freely  blistering  the  skin  over  or  in 
the  neighbourhood  of  the  joints.  It  can  do  no  harm,  and 
patients  frequently  aflfirm  that  it  relieves  the  pain  and  tension. 
The  diet  should  consist  of  milk,  eggs,  meat-broths,  and  soups. 
The  patient  may  be  encouraged  to  drink  freely  of  water,  and 
bland,  non-alcoholic  beverages.  The  bowels  should  be  regularly 
relieved,  a  preliminary  purgative,  such  as  calomel  (gr.  iij.)  or 
castor  oil,  being  given. 

Medicinal. — For  the  rheumatic  aSection  itself,  the  intro- 
duction of  salicin  and  bhe  salicylic  compounds  has  been  a 
great  advance  in  medical  therapeutics.  Dr.  Maclagan  appears 
to  prefer  salicin,  and  holds  that  the  salicylic  drugs  are  dis- 
tinctly anti-rheumatic,  and  therefore  specific  remedies,  with 
which  our  experience  leads  us  to  entirely  agree.  The  exact 
jDreparation  which  is  most  useful  does  not  appear  to  be  definitely 
settled,  some  prefering  one  form,  others  advocating  a  difierent 
one.  Probably  the  efficacy  of  the  diflerent  preparations 
depends  on  the  idiosyncrasy  of  the  patient  to  a  great  extent. 
We  prefer  the  salicylate  of  soda  (gr.  x.)  every  three  hours.  It 
is  wonderfully  assisted  in  its  action  by  bromide  of  ammonium 
(f^r.  X.),  which  helps  to  relieve  pain  and  secure  sleep.'  If  the 
salicylates  fail,  we  should  try  salicin  (gr.  v.  to  xx.),  or  salicylic 
acid  (gr.  v.).    The  latter,  however,  is  rather  depressing. 

'  l^L-.  SodfC  Salicylatis  gr.  x. ;  Ainmonii  Bvomidi  gr.  x. ;  Syriipi  Au- 
rantii  mxx. ;  Aquic  Camplionr.  Miscn. 
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The  effects  of  these  drugs  are  to  lower  temperature,  to 
relieve  the  joint  pains,  and  to  cut  short  the  course  of  the 
disease.  Some  physicians  prefer  one  or  two  large  doses  at  the 
commencement,  followed  by  smaller  doses,  which  are  continued 
for  a  week  or  more  after  the  temperature  has  fallen  to  normal. 
The  results  of  all  these  preparations  are  similar  to  that  of 
quinine,  and  they  should  be  discontinued  if  delirium  super- 
vene, unless  it  be  due  to  hyperpyrexia. 

Yet,  some  physicians  still  adhere  to  the  old  alkaline  treat- 
ment, and  their  statistics  do  not  appear  unfavourable.  They 
give  nitrate  of  potash,  or  the  bicarbonate,  or  the  acetate 
either  separately  or  in  combination.  A  good  plan  is  to  give 
the  patient  a  solution  of  nitrate  and  of  bicarbonate  of  potash 
(each  gr.  v.  to  ^j)  and  allow  him  to  drink  it  freely.  Cases 
thus  treated  are  said  to  have  less  frequent  cardiac  complications. 
The  pulse  rate  is  certainly  lowered,  which,  with  threatened 
endocarditis,  is  an  advantage.  Others  prefer  the  exhibition 
of  quinine  in  full  doses  with  bicarbonate  of  potash.  Or  they 
give  tinct.  aconite  (m.  iij  every  four  hours)  ;  it  causes  tempo- 
rary ansesthesia  and  subsidence  of  febrile  symptoms,  but  does 
not  appear  to  permanently  relieve  the  rheumatism  (Peacock). 
But  mast  authorities  agree  that  the  salicylate  compounds  should 
be  tided  first. 

Antipyrin  (gr.  v.  to  xv.)  is  also  useful,  especially  when  the 
temperature  threatens  to  rise  above  103°.  It  has  the  advan- 
tage of  not  causing  the  distressing  deafness  and  other  ear 
symptoms  of  quininism. 

In  hypeqjyrexia  the  application  of  cold  to  the  surface 
pnxluces  marvellous  results.  In  private  cases  we  may  apply 
ice  or  iced  water  packs ;  or,  in  hospital  practice,  where  nursing 
help  and  appliances  are  at  hand,  we  may  give  the  graduated 
bath  (00'  lowered  to  65°  in  fifteen  minutes).  Not  only  is  the 
fever  diminished,  but  delirium  is  controlled,  and  even  removed. 
It  is  said  that  lung  complications  do  not  necessarily  contra- 
indicate  the  application  of  cold  to  tiie  surface.  We  should 
doubt  this.  Certainly,  the  existence  of  lung  disease  in 
enteric  fever  would  make  us  hesitate  to  order  the  graduated 
batli. 
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Opium  and  its  derivatives  may  be  given  to  ensure  sleep. 
Dover's  powder  (gr.  x.)  is,  on  the  whole,  the  best  preparation. 

Rheumatic  pericarditis  requires  no  special  treatment  apart 
from  the  ordinary  rules  (see  Pericarditis).  In  strong  plethoric 
subjects,  however,  it  is  beneficial  to  apply  leeches  (six)  over 
the  pericardium,  or  to  apply  a  large  blister.  The  objection 
to  the  latter  procedure  is  that  it  prevents  daily  stethoscopic 
examination.  This  difficulty,  however,  is  overcome  by  using 
the  binaural  stethoscope.  If  pericardial  effusion  be  so  great 
as  to  embarrass  the  heart's  action,  and  so  threaten  life,  we 
should  not  hesitate  to  perform  paracentesis.  A  stout  hypo- 
dermic needle  should  be  inserted  at  the  left  side  of  the  sternum 
in  the  fourth  space.  The  needle  should  be  lateralised  so  soon 
as  it  enters  the  pericardium,  so  as  not  to  injure  the  heart. 
Aspiration  then  will  easily  remove  sufficient  of  the  fluid. 

For  endocarditis  rest  is  essential.  And  it  is  imperative 
that  the  period  of  repose  should  be  continued  for  weeks  or 
months  if  possible,  after  all  signs  of  rheumatism  have  dis- 
appeared. It  will  frequently  happen  that  a  patient  dismissed  as 
cured,  and  with  no  sign  whatever  of  valvular  disease,  will  return 
some  raonths  later  with  a  marked  mitral  or  other  valve  lesion. 
We  think  that  these  lesions  might  have  been  obviated  by 
prolonged  rest.  The  rest  which  is  enjoined  during  con- 
valescence is  of  more  importance  from  the  cardiac  aspect  than 
from  any  fear  of  return  of  arthritis.  Subsequent  anajmia 
demands  the  administration  of  iron  in  large  doses.' 

CHRONIC  ARTICULAR  RHEUMATISM 

Defirition. — A  disease  due  to  the  rheumatic  diathesis 
characterised  by  chronic  inflammations  and  destructive  lesions 
of  the  joints. 

Causation. — 1.  Age. — Most  frequent  after  middle  life. 
2.  Sex. — Both  suffer ;  but  men  more  frequently  than  women, 
owing  to  their  exposure  to  cold  and  wet.  3.  A  previous  attack 
of  Acute  Hheiimaii'<m  ;  in  many  cases,  however,  there  is  no  such 


'  See  Dr.  A.  K.  Garrod,  Treatise  on  Hliciimalism. 
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liistory.  -t.  Climate  and  Season. — It  prevails  in  cold,  damp, 
moist  countries,  during  the  autumn  and  winter.  A  sudden 
change  from  warm  weather  to  cold  will  induce  an  attack. 
The  patients  regard  themselves  on  this  point  as  trustworthy 
barometers.  5.  Occupation  and  Station. — It  occurs  amongst 
those  who  are  exposed  to  vicissitudes  of  climate.  Hence  seen 
in  cabmen,  river-side  labourers,  sea-pilots,  washerwomen,  ifec. 
It  is  also  favoured  by  poverty,  scanty  clothing  and  nourish- 
ment. 

Pathology. — The  cartilages,  synovial  membranes,  and 
tibrous  capsules  of  the  affected  joints  are  thickened  and 
roughened  either  by  previous  attacks  of  acute  rheumatism  or 
by  the  frequent  recrudescence  of  chronic  arthritis.  The 
pathological  changes  may  be  limited  to  the  above.  But,  on 
the  other  hand,  they  may  be  so  extensive  as  to  present  almost 
complete  destruction  and  absorption  of  the  cartilages,  tendons, 
synovial  fringes  of  the  joint,  and  even  the  formation  of  hard, 
bony  layers  on  the  opposing  surfaces,  together  with  rings  or 
'  lippings '  of  bony  tissue  at  the  circumferences,  as  in  other 
forms  of  chronic  arthritis.  Chronic  valvular  disease  may 
exist,  or  it  may  be  entirely  absent.  If  there  be  any  valvular 
lesions  they  are  indistinguishable  from  the  various  forms  due 
to  chronic  endocarditis.  '  The  attack  is  always  attended  by  a 
considerable  diminution  of  the  number  of  red  corpuscles.' 

Symptoms. — Vary  in  intensity  and  character  in  different 
subjects.  There  appear  to  Ije  at  least  two  varieties.  In 
those  cases  in  which  there  is  no  history  of  previous  acute 
rheumatism  there  is  pain,  stiffness,  and  at  times  partial 
di.slocation  of  joints.  The  patient  has  difficulty  in  moving  ; 
each  movement  of  the  affected  joints  is  attended  by  increased 
pain,  and  l>y  a  peculiar  grating  or  creaking  sound  which  can 
be  heard  easily  on  au.scultating  directly  over  the  articulation. 

The  joints  most  frefjuently  involved  arc  the  larger  ones, 
such  as  knees,  shoulders,  wrists  ;  but  this  will  depend  in  no 
small  degree  upon  the  occupation  of  the  patient.  It  would 
appear  that  those  joints  are  first  and  most  severely  affected 
which  are  subject  to  fixposui-e,  or  to  injury,  or  to  strain. 
Thu.s,  it  is  most  marked  in  the  hands  and  wrists  of  laundresses, 
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in  the  shoulders  of  cab  and  omnibus  drivers,  and  in  the  knees 
and  ankles  of  domestic  servants. 

These  symptoms  occur  from  time  to  time,  with  intervals  of 
comparatively  good  health  and  freedom  from  pain.  The 
return  of  symptoms  is  usually  associated  with  some  marked 
inclement  change  of  the  weather.  These  may  be  the  only 
symptoms.  The  disease  is  a  local  chronic  arthritis,  and  nothing 
more,  occurring  in  those  prone  to  take  on  rheumatism. 

In  another  class  of  cases  having  a  j^rsviouis  history  of 
acute  rheumatism,  the  conditions  may  be  regarded  as  sequel* 
with  exacerbations  rather  than  manifestations  of  a  fresh 
disorder.  Similarly,  the  diseased  joints  are  stiff  and  creaking  ; 
they  often  present  a  distinct  crackle  or  crepitus  on  passive 
movement :  the  capsule  and  the  skin  over  it  are  occasionally 
red  and  swollen ;  recrudescences  of  arthritis,  till  they  almost 
amount  to  the  subacute  variety,  are  not  uncommon,  and 
the  muscles  in  the  immediate  vicinity  are  feeble  and  wasted. 
The  disease  may  cause  dislocation  of  joints,  or  even  the 
marked  structural  changes  of  rheumatoid  arthritis. 

Occasionally,  but  not  always,  there  is  valvular  disease  of 
the  heart,  the  result  of  the  previous  acute  attack.  Some 
observers,  however,  appear  to  think  that  a  chronic  endo- 
carditis, with  thickenings  and  distortions  of  valves  may  exist 
pari  2MSSU  with  the  chronic  arthritic  trouble.  It  would  seem 
more  probable  that  in  chronic  rheumatism  the  disease,  instead 
of  spending  itself  on  the  heart  and  joints  (as  in  acute),  is  of 
a  less  severe  type,  and  exhausts  itself  in  attacking  the  joints 
only,  from  time  to  time. 

In  addition,  the  patients  are  usually  feeble  ;  nearly  always 
anaemic  ;  their  digestive  powers  are  impaired,  and  their  mental 
condition  is  irritable  or  morose. 

Treatment. — In  the  majority  of  cases,  there  is  no  complete 
cure.  We  can,  however,  alleviate  the  various  conditions  con- 
siderably.   The  main  indications  are  : 

1.  Relieve  the  Pain. — The  patient  should  wear  flannel 
next  the  skin,  and  rollers  of  flannel  round  the  aflected  joints. 
New  flannel  has  a  good  reputation,  possibly  on  account  of  the 
sulphur  which  it  contains.    We  may  order  opium,  belladonna. 
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and  other  anodyne  applications  to  the  joints.  Friction  and 
passive  movements  afford  relief.  Stimulating  liniments  of 
turpentine,  or  chloroform  are  useful,  patients  having  immense 
And  justifiable  faith  in  an  embrocation  applied  directly  to  the 
diseased  part.  Salicylates  are  of  no  use  except  in  chronic 
exacerbations  dating  from  an  acute  attack.  Iodine  liniments, 
however,  ai-e  often  of  immense  service. 

2.  Postpone  and  "Delay  the  Attacks. — This  is  best 
done  by  improving  the  general  health.  The  diet  should  be 
generous  and  nutritious.  Alcoholic  stimulants,  with  the 
exception  of  fermented  liquors,  are  not  necessarily  to  be  for- 
bidden. Iron,  cod-liver  oil,  are  indicated  in  weakly  anaemic 
subjects.  Arsenic  is  especially  valuable  in  old  people.  In  a 
.series  of  cases  we  find  no  remedy  of  special  advantage  over  the 
others ;  some  being  benefited  by  one  drug,  others  by  a  totally 
different  one.  We  may,  therefore,  try  the  effects  of  iodides, 
and  bromides,  guaiacum,  sulphur,  and  the  various  preparations 
of  iron.  The  patient  should  be  warmly  clad,  but  removal  to 
■a  warm  climate  does  not  appear  to  be  always  beneficial. 
In  addition,  frictions,  massage,  and  passive  movements  of  the 
affected  joints  relieve  pain  and  restore  movement.  We 
suspect  that  the  reputation  which  many  embrocations  enjoy 
is  in  no  small  degree  due  to  the  rubbings  and  movements  of 
joints  which  they  entail. 

The  various  baths  and  watering  places  which  are  in  repute 
are :  Buxton  (warm),  Bath  (hot  and  ferruginous),  Droitwich 
(brine),  Strathpeffer  (sulphurous),  Aix  les  Bains  (warm  and 
sulphurous). 

More  than  half  the  cure,  however,  of  these  health  resorts 
is  due  to  the  change  of  air,  scenery,  and  surroundings,  to- 
gether with  the  regulated  healthy  dietary,  regimen,  and  disci- 
pline of  the  in.stitutions  which  are  visited.  If  po.ssible  select 
a  residence  on  a  gravel  soil. 
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OSTEO-ARTHRITIS 

Definition. — A  comprehensive  term  applied  to  many 
different  conditions  and  diseases,  all  of  which  are  mainlj- 
charactei'ised  by  inflammation  of  the  joints,  including  bones, 
cartilages,  synovial  membranes,  and  fibrous  structures. 

Causation. — A  classification  of  causes  is  difficult,  and  af 
best  arbitrary.  In  the  following  table  the  principal  con- 
ditions only  are  enumerated. 

1.  Rheumatic:  (a)  AciUe ;  (h)  Chronic. 

2.  Gouty. 

3.  Injury  :  (a)  Direct ;  (b)  Indirect,  from  traumatism  of 
some  neighbouring  part. 

4.  Direct  Spinal  Irritation  :  (a)  Of  cord  or  medulla  : 
(b)  Of  dura-mater  {pachymeningitis) ;  (c)  Of  nerve  roots. 

5.  Reflex  Spinal  Irritation  :  («)  Uterine  irritation : 
(b)  Prostatic  irritation:  (c)  Urethral  irritation  {Gonor- 
rhceaV)  ;  (d)  Vesical  irritation  [Calcidus,  (tc). 

6.  Rheumatoid  :  ('  Arthritis  Deformans  '). 

In  (1)  rheumatic  and  (2)  gouty  arthritis  the  lesions  are 
local  manifestations  of  a  general  disease,  whilst  the  conditions 
named  under  headings  4,  5,  and  6,  might  perhaps  be  grouped 
together  under  nervous  disorders,  although  their  causation 
widely  difi'ers.' 

Pathology. — In  all  chronic  forms  there  are  erosions  of 
cartilages,  a  tendency  to  the  formation  of  osteophytic  out- 
growths at  the  circumferences,  thickening  of  synovial  fringes, 
and  eburnation  of  bone.  In  the  spinal  column  these  outgrowths 
are  often  so  pronounced  as  to  overlap  neighbouring  vertebrfe, 
fixing  them  together,  not  so  much  by  true  ankylosis  as  by 
invasion  or  overflow  of  bony  tissue,  resembling  the  gutterings 
of  a  wax  candle  ;  these  are  especially  well  seen  in  the  bodies  of 
the  vertebrse. 

Tiiese  may  be  the  principal  or  even  the  sole  local  manifes- 
tations of  disease.  This  evidence,  together  with  certain  sym- 
ptoms have  led  some  pliysicians  to  regard  arthritis  in  many 


'  See  W.  M.  Ord,  Address  to  Brit.  Med.  Assoc.  Belfast,  18Si. 
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of  its  varieties,  not  so  much  as  a  systemic  disease,  as  a  result 
of  disturbed  nutrition,  a  dystrophy  of  joints,  due  to  local  or 
central  nervous  irritation.  Joint  lesions  similar  in  character 
are  found  in  diseases  which  are  quite  different  in  symptom- 
atology, such  as  locomotor  ataxy  and  rheumatoid  arthritis. 

Other  joint  changes,  such  as  occur  in  gout  and  acute 
rheumatism,  are  described  under  their  respective  headings. 

GONOERH(EAL  ARTHRIIIS 

Definition, — A  form  of  sj'novitis  which  occurs  as  a  sequel 
to  gonorrhoea. 

Pathology. — It  has  been  regarded  by  some  authorities  as  a 
disease  akin  to  pysemia  ;  but  the  slight  constitutional  dis- 
turbance and  the  absence  of  suppuration  tend  to  negative 
this  view.  It  would  seem  to  be  more  probably  a  reflected 
dystrophy  of  joints,  secondary  to  prostatic  or  to  uterine  irrita- 
tion, conveyed  to  a  centre  in  the  spinal  cord. 

Symptoms. — There  is  a  ^^revious  histoi-y  of  gonorrhoea,  or 
of  uterine  or  vaginal  discharge.  The  disease  appears  to 
specially  aflect  thin,  weakly  subjects.  The  symptoms  are 
mainly  those  of  sub-acute  rheumatism,  limited  to  one  or  two  of 
the  large  joints,  the  knees  or  elbows.  The  changes  are  for  the 
most  part  limited  to  the  hbrous  tissues  of  the  joints,  which 
become  swollen,  red,  and  tendei-.  But  pains  in  the  plantar 
fascia;,  and  in  the  sclerotics,  are  not  uncommon.  The  inflamma- 
tion subsides  in  a  few  weeks  and  does  not  recur,  as  a  rule  ; 
unles.s  there  be  a  newly  acquired  urethral  trouble.  The  joints 
remain  .stiff  for  many  weeks  or  even  months  after  all  active 
mischief  has  ceased. 

Diagnosis. — 1.  From  Sub-acute  Rheumatism,  only  by  the 
evidence  of  gonorrhceal  discharge. 

'2.  From  Gout,  by  the  youth  of  the  patient,  and  the 
absence  of  gouty  evidences  in  the  urine  and  cardio-vascular 
system. 

Treatment. — Arrest  the  urethral  or  the  vaginal  discharge. 
Perfect  rest  is  an  important  factor  in  the  cure.  The  joints 
should  be  freely  painted  with  iodine  and  placed  in  plaster  of 


72 


GENEEAL  DISEASES 


Paris  or  other  form  of  splints.  Good  nourishing  food  is  also 
necessary.  Advantage  will  also  accrue  from  the  administra- 
tion of  cod-liver  oil  with  iron,  quinine,  and  other  tonics. 

RHEUMATOID  ARTHRITIS  (Arthritis  Deformans) 

Definition. — A  form  of  chronic  arthritis,  occurring  in 
advanced  life,  cliaracterised  by  distortion  and  dislocation  of 
the  joints,  especially  of  hands  and  feet,  and  apparently 
associated  with,  if  not  consequent  on,  disturbances  in  the 
central  nervous  system. 

Pathology. — The  lesions  are  confined  to  the  joints  and  to 
the  muscles,  and  the  skin  in  their  immediate  relation.  The 
cartilages  have  a  velvety  appearance  due  to  the  matrix 
breaking  up  into  fibrillos  :  they  become  worn  and  even  ab- 
sorbed at  the  points  of  greatest  contact  and  pressure.  The 
bony  elements  become  hard,  polished,  and  ivory-like,  and 
eventually  exostoses  form  round  the  cii'cumferences  of  the 
articular  surfaces,  so  much  so  that  the  character  of  the 
articulation  is  entirely  altered,  a  convex  globular  head  being 
transformed  by  the  osteophytic  outgrowth  as  well  as  by 
attrition,  into  a  concavity.  These  changes  are  most  pro- 
nounced in  the  smaller  peripheral  joints.  The  synovial  fringes 
are  thickened  into  tuberculated  clusters  which  may  become 
cartilaginous  and  get  detached.  The  periosteum,  ligaments, 
and  tendons  in  the  vicinity  of  a  joint  are  thickened  and  oc- 
casionally absorbed.  There  is  usually  an  increased  amount 
of  synovial  fluid.  The  muscles  which  move  the  joint  are 
weakened  and  atrophied. 

The  remote  pathology  is  not  as  yet  made  clear.  Charcot 
resards  it  as  a  form  of  chronic  rheumatism.  Another  good 
observer  (Hutchinson)  looks  upon  it  as  a  mixture  of  gout  and 
rheumatism,  in  persons  who  have  an  inherited  tendency  to 
arthritic  diathesis  ;  and  '  so  long  as  an  arthritic  person  has 
sound  digestion  and  healthy  kidneys,  so  long  will  his 
rheumatic  manifestations  be  free  from  gout.'  In  other  words, 
the  two  conditions  may  mingle  as  easily  as  alcohol  and 
water. 
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Again,  Ord,  Duckworth,  and  A.  E.  Garrod,  assume,  on 
•clinical  grounds  mainly,  that  it  is  a  pure  neurosis,  a  defect  of 
nutrition  of  the  joint,  and  that  the  changes  observed  rank, 
therefore,  as  trophic  ones.  When  we  consider  the  various 
•  ^groups  of  '  causation '  and  the  clinical  evidence,  this  latter 
view  appears  to  us  the  more  scientific  and  correct. 

Causation. — 1.  Age. — Most  frequent  between  forty  and 
sixty  years,  dating  from  the  menopause  in  women,  and  from 
the  period  of  early  degenerative  tissue  change  in  men. 

2.  Sex. — By  far  the  greater  majority  of  sufferers  are 
women  :  probably  in  the  ratio  of  three  to  one. 

3.  Heredity  is  marked  to  a  slight  extent  ;  but  in  most 
cases  there  is  a  strong  arthritic  family  history,  whether  it  be 
the  gouty,  rheumatic,  or  other  form.  This  would  tend  to  point, 
therefore,  to  its  neurotic  origin. 

4.  Uterine  Disorders  of  all  characters,  such  as  menor- 
rhagia,  dysmenorrhcea,  uterine  fibroids,  the  varying  forms  of 

■endometritis,  itc.  Menoj^cnise  also  has  an.  important  bearing 
on  its  causation,  probably  as  a  reflex  irritation.  A  similar 
remark  applies  to  rapid  childbearing,  especially  in  cases  of 
privation   and    overwork.     Another  most  important  pre 

'disposing  factor  is  prolonged  lactation.  It  is  possible  also,  that 
as  it  appears  in  those  who  have  been  subjected  to  prolonged 
care  and  nursing  of  the  sick,  and  in  women  who  over-suckle 
their  oSspring,  cases  in  this  category  should  be  referred  to 

'inental  strain  (-5),  and  lowered  vitality  (6),  respectively, 
o.  Mental  Strain,  due  to  shock,  grief,  or  anxiety. 

6.  Lowered  Vitality. — Hence  frequently  seen  in  the  out- 
patient rooms,  amongst  people  who  suffer  from  poverty  and 
privations. 

7.  In,juky,  either  direct  to  joints  involved,  or  from  lesion 
or  irritation  of  spinal  cord,  including  its  membranes  and  nerve 
roots. ' 

Symptoms. ^The  onset  is  gradual  and  insidious.  The 
affection  mostly  begins  in  the  joints  of  hands  and  feet,  especi- 
ally the  former.   It  then  extends  upwards  to  the  larger  joints, 

'  Hee  W.  M.  Ord  :  Nmrolic  Dyxlrophies,  Brit.  Medical  Assoc.,  1884. 
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wrists,  elbows,  ankles,  and  knees.  Before  the  terminal  small 
joints  are  structurally  involved,  there  is  a  complaint  of  numb- 
ness and  tingling,  followed  by  pains  in  the  joints  themselves, 
in  the  bones  constituting  the  joints,  and  in  the  muscular 
eminences  of  the  hands  and  feet.  There  is  marked  symmetry 
of  invasion  on  the  two  sides,  whether  the  hands  or  the  feet  are 
pi-imarily  affected  ;  and  also  there  is  a  decided  symmetry  in 
the  appearance  and  amount  of  the  arthritis.  The  temporo- 
maxillary  articulation  is  also  involved  early,  and,  according  to 
Sir  Dyce  Duckworth,  this  is  almost  diagnostic.  The  pains  in 
the  joints  are  described  as  '  gnawing  '  in  character  ;  they  are 
increased  by  movement,  and  aggravated  by  warmth  in  bed. 

In  addition,  the  pulse  rate  is  quickened,  the  tension 
increased  ;  and  there  is  a  tendency  to  freckles,  and  other 
pigmentary  changes  in  the  skin  (Kent  Spender). 

As  the  disease  progresses,  the  joints  are  enlarged,  the 
knuckles  becoming  swollen  and  nodular  ;  there  is  synovial 
effusion  ;  the  shafts  of  the  bones — phalanges  especially — are 
wasted,  so  that  each  finger  represents  a  series  of  spindles 
and  nodes,  the  internodular  sjiaces  being  represented  by 
the  attenuated  shafts.  Subsequently  there  is  a  tendency 
to  deflection  of  fingers,  the  terminal  phalanges  deviating 
to  the  radial,  whilst  the  first  and  second  rows  are  dis- 
located towards  the  ulnar  side.  Concurrently  with  these 
signs  the  muscles  of  the  affected  joints  are  wasted  ;  they  are 
subjected  to  painful  spasmodic  contractions  ;  the  skin  over  the 
fingers  is  thin  and  glossy  (atrophy)  ;  the  various  tendon  reflexes 
are  increased. 

In  extremely  chronic  cases,  similar  changes  occur  in  the 
joints  of  the  spinal  column,  and  in  the  larger  ones  of  the 
limbs  (shoulders,  hips,  ifec),  this  condition  being  attended  by 
rigidities.  The  trunk  is  flexed,  the  thighs  drawn  up  on  the 
abdomen,  and  the  upper  limbs  are  fle.\ed,  adducted,  and 
pronated.  Various  types  of  further  deformities  of  hands 
supervene,  and  appear  to  depend  on  the  wasting  of  certain 
muscles  and  the  integrity  of  others.  The  second  rows  of  the 
phalanges  are,  however,  generally  extended,  and  tliis  may  be 
accompanied  by  flexion  or  by  extension  of  the  other  rows. 
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There  are  no  evidences— or  very  rarely — of  cardiac  lesions 
of  acute  rheumatism,  unless  this  disease  occurred  as  a  pre- 
vious illness,  or  as  a  complication. 

All  tlie  symptoms  are  liable  to  periods  of  quiescence,  with 
alternations  of  exacerbation  which  are  mainly  influenced  by 
weather. 

Prognosis. — Good,  so  far  as  life  is  concerned.  Many 
patients  live  years,  but  years  of  pain  and  helplessness.  Death 
is  usually  caused  by  exhaustion,  or  by  some  intercurrent 
disease,  due  to  want  of  exercise,  or  to  deficient  circulation. 

Diagnosis. — It  may  be  confounded  with  the  joint  lesion  of 
locomotor  ataxy. 


Charcot's  Disease 

1.  Pain  slight. 

2.  Much  effusion. 


Bliexmatoid  Arthritis 

1.  Pain  severe. 

2.  Little  or  no  effusion. 


.3.  Dislocations  and  fractures  o.  Dislocations  and  fractures 

common.  I  uncommon. 

4.  Bones  atrophied.  4.  Bony  outgrowths. 

•5.  Affects  knee  and  shoulder.     ,        5.  Affects    hips   and  smaller 

joints. 

Treatment. — 1.  General. — Rest  and  a  generous  diet  are 
the  first  essentials.  It  is  noteworthy  how  rapid  is  the  im- 
provement in  patients  admitted  to  hospital,  where  they  are 
kept  in  bed,  and  their  affected  joints  bandaged  or  otherwise 
res-trained  from  movement.  A  full  dietary  of  animal  and 
vegetable  foods  should  be  given.  Alcoholic  stimulants  in 
moderation  are  not  contra-indicated.  Marked  benefit  often 
accrues  to  exhausted  patients  by  their  having  ale,  or  even  port 
wine,  at  their  principal  meal.  Arsenic  frequently  works 
wonders  in  old  anemic  patients.  Cod-liver  oil  and  tonics  are 
indicated  when  the  patient  is  emaciated  and  feeble.  Iodide 
of  pota.s.siurn  should  be  tried,  e.specially  when  the  pains  are 
aggravated  at  night,  or  with  warmth. 

For  insomnia,  due  to  pain,  give  the  bromide  of  ammonium, 
which  may  be  combined  with  iodide  of  potassium  (gr.  iij.)  and 
salicylate  of  .soda  with  advantage. 

'1.  Local. — Stimulating  liniments  appear  to  give  general 
relief.    The  patients  themselves  ask  for  an  (embrocation,  .so  it 
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is  only  reasonable  to  infer  that  they  find  relief  by  their  use, 
We  have  experienced  good  results  from  the  use  of  belladonna, 
either  in  the  form  of  the  liniment,  or  the  extract  mixed  with 
an  equal  part  of  glycerine.  Recently  the  oil  of  gaulteria  has 
been  advocated.  When  mixed  with  an  equal  part  of  olive  oil 
it  forms  an  excellent  liniment,  but  the  results  vary  ;  in  some  it 
affords  almost  instant  relief. 

The  question  of  health  resort  is  a  difficult  one,  and  will 
be  influenced  by  the  means  and  time  at  the  patient's  disposal. 
Continental  watering-places  are,  on  the  whole,  most  advisable, 
such  as  Carlsbad,  Homburg,  in  cases  complicated  with  dys- 
pepsia, and  Spa,  in  anajmic  cases.  Other  beneficial  resorts 
are  Bath,  Buxton,  and  StrathjDeffer,  and  the  mild  climate  of 
Algiers  and  Morocco.' 

MUSCULAR  RHEUMATISM  (Lumbago,  Pleurodynia, 
Wet  Neck) 

Definition. — A  disorder  occurring  mostly  in  rheumatic 
subjects  and  characterised  by  severe  pains,  with  contractions 
in  the  muscles,  or  in  a  group  of  muscles,  accompanied  by  slight 
fever. 

Lumbago 

Causation. — There  is  usually  a  predisposing  condition,  such 
as  the  rheumatic  or  the  gouty  diathesis.  It  occurs  also  fre- 
quently in  patients  who  are  accustomed  to  an  excess  of  animal 
food,  or  of  sugar.  The  suS'erer  himself  will  occasionally  attri- 
bute his  attack  to  some  indiscretion,  such  as  an  excess  of  ale, 
or  champagne.  It  frequently  ensues  on  some  severe  exertion, 
e.g.  a  long  walk,  carrying  heavy  weights,  ttc.  It  is  un- 
doubtedly excited  by  the  combined  influence  of  wet  and  cold, 
and  especially  by  injudiciously  '  cooling  '  or  sitting  in  a  draught, 
after  a  violent  perspiration. 

Pathology. — Not  undei-stood.  It  is  a  myalgia  and  is 
accompanied  by  swelling  of  the  muscles  with  tension  of  their 
containing  fasciie.     There  is  never  any  secondary  cardiac 


'  See  Dr.  A.  E.  Gavrod,  Treatise  on  Rheumatism. 
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affection,  unless  the  disorder  be  an  accompaniment  of  acute 
rheumatism. 

Symptoms. — The  patient  complains  of  severe  lumbar  pains 
of  a  stabbing  or  cutting  character,  which  are  worse,  or  often 

1  only  present,  on  contraction  of  the  erector  spinse  group  of 
muscles.    They  are  therefore  specially  pronounced  on  rising 

1  to  the  erect  postux'e  after  bending  ;  or  on  sudden  movement 

I  in  bed  or  in  the  chair.    Occasionally  spasmodic  pains  occur 

I  even  when  the  patient  is  lying  still  on  his  back. 

,        The  disease  is  attended  by  a  slight  rise  in  temperature  ; 

I  the  bowels  are  constipated,  the  breath  is  usually  foul,  and  the 

i  tongue  thickly  coated.  The  urine  is  also  characteristic  ;  it 
is  scanty,  turbid,  high  coloured,  of  increased  specific  gravity, 
and  loaded  with  lithates.  Occasionally  it  contains  sugar,  but 
any  slight  reduction  in  the  sulphate  of  copper  test  must  not 

!  necessarily  be  attributed  to  sugar  ;  it  may  be  produced 
entirely  by  the  excess  of  lithates. 

The  painful  condition  lasts  from  four  to  five  days,  and 

i  leaves  the  patient  feeble  and  exhausted. 

Prognosis. — Good.  Although  the  disease  is  painful,  it  is 
never  dangerous. 

Treatment. — 1.  Relieve  the  Pain. — This  may  be  done 
by  several  local  applications.  We  may  order  hot  fomen- 
tations, with  turpentine,  or  with  tincture  of  opium  sprinkled 
on  flannel.  Hot  salt  or  hot  bran  bags  are  also  excellent.  Or 
we  may  apply  a  blister,  or  order  liniments  containing  am- 

I  monia,  mustard,  or  other  rubefacient.  An  excellent  embro- 
cation is  one  composed  of  equal  parts  of  belladonna  and 
chloroform  liniments.  Frequently  relief  is  obtained  by  a 
hot  bath,  which  promotes  diuresis  and  relieves  the  mus- 
cular tension.  We  have,  however,  found  acupuncture  the 
best  remedy.  Plunge  a  stout  hypodermic  injection  needle 
into  the  ma-sses  of  both  ereckjr  spina;  muscles  ;  at  the  same 
time,  if  necessary,  inject  a  small  dose  of  morphia  solution. 
But  the  puncture  alone  will  cure  in  many  cases.  The  cause 
of  the  relief  is  not  quite  evident ;  but  it  is  probably  duo  to 
the  le.ssening  r)f  tlie  tension  in  the  .strong  posterior  Iay(!r  of 
the  lumbar  aponeurosis. 
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A  dose  of  Dover's  powder  (gr.  x.)  may  be  given  to  procure 
sleep  and  to  act  on  the  skin. 

A  purge  is  necessary  if  the  bowels  are  constipated,  and  it 
can  be  advantageously  combined  with  sulphur,  guaiacum,  and 
nitrate  of  potash.' 

In  gouty  patients,  iodide  of  potassium,  bicarbonate  of 
potash,  quinine,  are  indicated.  Do  not  give  strong  purgative 
medicines  if  the  bowels  act,  nor  to  debilitated  patients.  The 
diet  should  be  simple  and  light.  Milk,  eggs,  and  farinaceous 
foods  are  best.  Alcohol  is  not  advisable.  During  convales- 
cence quinine  tonics  are  required. 

Pleurodynia 

Symptoms. — The  patient  complains  of  pain  in  the  muscles 
of  the  chest,  which  is  increased  by  movements  of  this  region, 
such  as  occur  in  deep  respiration,  coughing,  sneezing,  and  the 
like.  The  pain  may  simulate  pleurisy,  but  auscultation  fails 
to  detect  pleuritic  friction,  and  there  is  no  fever. 

Treatment. — Medically  as  in  lumbago. 

Wry  Neck  (Toeticollis) 

Symptoms. — Supervene  after  severe  muscular  exertion  ; 
but  the  onset  is  probably  aggravated,  or  even  excited,  by 
sleeping  in  a  cramped  position  witli  the  neck  somewhat 
twisted.  The  rotatory  muscles  of  the  head  and  neck  are 
especially  involved,  so  that  movement  is  painful  or  impossible, 
the  head  being  usually  turned  to  the  side  opposite  to  the 
inflamed  muscles,  and  fixed. 

Treatment. — Medically  as  in  lumbago. 

RICKETS 

Definition. — A  constitutional  disease  of  childhood,  caused 
by  malnutrition,  characterised  by  fever,  clianges  in  bones, 
probably  inflammatory,  which  produce  deformities  of  limbs, 
trunk,  and  cranium. 

'  IjL-.  Sulphur  :  5ij. ;  I'ulv  :  Guaiaci  f,]. ;  Potass  :  Nit:,  Pulv  :  Rhei, 
ilfi  fjss.    Mixed  with  lioney  ;  Dose  -jj. ;  t.d. 
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Causation. — 1.  Age. — A  disease  especially  of  infants,  from 
one  to  two  years  of  age. 

2.  Sex  has  apparently  no  predisposing  influence. 

3.  Condition  of  Life. — Cases  occur  in  all  classes  ;  but  it 
prevails  especially  amongst  children  of  the  poor,  and  those 
who  obtain  food  which  is  insufficient  in  quantity  and  de- 
ficient in  fat  and  pi'oteids.  It  is  said  that  the  first  children 
of  affluent  parents  may  show  signs  of  rickets  owing  to 
parental  inexperience,  and  that  the  last  children  of  poor 
parents  ai-e  liable  to  the  disease  owing  to  increasing  poverty 
and  distress  occasioned  by  large  families.  Hygienic  defects, 
such  as  impure  atmosphere,  insufficient  sunlight  to  under- 
ground dwellings,  and  the  like,  are  also  strong  factors  in 
■causation. 

4.  Climate. — Damp  and  cold.  Hence  it  prevails  in  Eng- 
land, especially  in  the  large  towns  of  the  north  and  west 
counties.    The  disea.se  is  known  as  '  Morbus  Anglicus.' 

Pathology. — Probably  a  purely  inflammatory  affection 
principally  involving  the  epiphysial  cartilages,  the  shafts  as  a 
rule  escaping. 

At  the  lines  of  junction  of  these  cartilages  there  is  a 
proliferation  of  cells,  a  tunnelling  of  the  cartilage  by  new 
medullary  tissue,  but  the  arrangement  of  the  cartilage  cells 
occurs  in  irregular  rows  with  wide  intersjsaces  of  matrix  ;  and 
there  is  also  no  order  in  which  calcification  takes  place  in 
the.se  cells  :  one  part  being  more  advanced  than  another. 
Consequently  the  lines  of  junction  between  bone  and  cartilage 
are  irregular  in  outline,  with  no  uniformity  as  regards  date. 

In  the  intramerabranous  formation  of  bones,  the  inflamma- 
tory nature  of  the  di.sea.se  produces  local  thickenings  and 
node.s,  especially  at  those  points  where  growth  is  most  active. 
There  is  the  .same  active  cell  proliferation,  and  the  same 
irregularity  and  delay  in  the  depo.sit  of  lime  salts. 

The  liver  is  enlarged,  owing  to  increase  of  its  interstitial 
tissue  ;  but  the  organ  is  not  alt(!red  in  shape,  and  it  is 
smooth.  Similarly  the  spleen  and  the  lymph  glands  are 
increased  in  size  from  hypertrophy  of  th(!  trabiicular  tissuf.. 

The  blood  is  .said  to  contain  uric  acid. 
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Symptoms. — The  principal  symptoms  consist  of  the 
bendings  and  swellings  of  bones,  which  are  described  further 
on.  There  are,  however,  certain  well-marked  symptoms  which 
supervene  befoi'e  bone  changes  become  sufficiently  definite. 
These  symptoms  have  been  called  '  premonitory  '  by  some  ; 
but  they  appear  to  be  common  to  all  cases,  and  really  mark 
the  commencement  of  the  disease.  Thus  the  child  suffers  for 
some  little  time  from  disorder  of  the  respiratory  and  of  the 
digestive  tracts  :  it  may  be  bronchitis,  laryngismus  stridulus, 
with  vomiting,  and  diarrhcea  accompanied  by  offensive  stools. 
He  is  very  peevish,  fractious,  and  restless,  esjDecially  at 
nights.  He  kicks  the  bed-clothes  off.  The  skin  at  times  is 
Ijathed  with  perspiration,  notably  the  head  and  brow.  Then 
possibly  something  happens  to  the  child,  such  as  a  blow  or  a 
fall,  and  medical  advice  is  sought,  when  other  sympioms  are 
found  which  have  not  previously  been  observed.  The  mother, 
however,  generally  attributes  the  whole  subsequent  ailment 
to  the  injuiy. 

The  long  bones  are  bent  and  distorted,  this  being  most 
marked  at  the  junctions  of  the  distal  epiphyses  with  their 
shafts.  In  addition,  the  natural  curves  of  bones  are  e.xag- 
gerated.  These  curvatures  are  seen  immediately  above  the 
ankle,  the  wrist,  and  subsequently  above  the  knee,  the  elbow, 
and  other  joints  :  tlie  epiphyses  themselves_^being  ]iainful  and 
swollen.  The  sternal  ends  of  the  ribs  are  bulbous,  especially 
on  their  pleural  aspects  (rachitic  rosary)  ;  the  bones  of  the 
skull  are  soft  and  tender,  the  ordinary  prominences  are  more- 
marked.  Thus  we  find  bosses,  more  or  less  tender,  on  tiie 
frontal  and  parietal  bones,  tender  and  enlarged  ridges  at  the 
sutures.  There  is  also  a  tendency  for  the  fontanelles  to  gape, 
or  to  remain  open  longer  than  normally.  Tlie  face  is 
relatively  small  compared  to  the  liead,  tliougli  the  t'oreliead  is 
square  and  massive. 

Nor  are  these  phenomena  limited  to  the  long  bones. 
Similar  tenderness  may  be  found  in  tiie  verleln-al  column, 
wliich  not  infrequently  is  ii'regularly  curved  and  bent.  Thr 
pelvic  bones  are  misshapen,  the  resulting  deformity  being 
ciiaracteristic,  witii  beak-sliaped  pulns,  and  triangular  cavity. 
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and  bulging  forward  of  the  sacrum  so  that  the  inlet  .becomes 
reniform  (rachitic  pelvis).  The  thorax  is  also  deformed,  the 
stemum  being  thrown  forward  owing  to  the  falling  in  of  the 
ribs  immediately  external  to  the  cartilages,  thus  forming  a 
shallow  but  well-marked  groove  (pigeon  breast). 

Tenderness  also  affects  the  voluntary  muscles  generally, 
so  that  the  child  cries  suddenly  when  touched,  or  when  it  is 
washed  or  fondled.  The  skin,  which  is  often  fair  and  smooth, 
is  generally  bathed  in  perspiration  during  sleep,  this  being 
specially  observable  in  the  scalp,  but  probably  occurs  in  equal 
amount  in  other  localities.  The  child  suffers  from  acidity 
and  indigestion  ;  the  bowels  are  irregular,  and  the  motions 
very  offensive.  Dentition  is  delayed  and  irregular.  The 
liver  and  spleen  are  enlarged.  The  urine  contains  an  excess 
of  phosphates  and,  occasionally,  free  uric  acid.  All  these 
symptoms  are  accompanied  by  fever,  often  of  a  hectic  type. 
The  temperature  may  rise  as  high  as  103°  or  104°  ;  but  it 
should  be  remembered  that  anxiety  does  not  attach  to  a 
pyrexia  of  this  degree  in  a  child,  as  it  would  do  in  an 
adult. 

"When  the  disease  is  well  established  there  is  a  typical 
configuration  and  appearance  belonging  to  the  little  patient. 
He  is  dwarfed  ;  he  has  a  large  head  and  face,  presenting  well- 
marked  eminences  or  '  bumps ; '  he  is  old  looking  for  his 
years  ;  he  is  pot-bellied  ;  his  limbs  are  shortened  and  distorted, 
his  joints  large  and  loose  ;  he  waddles  in  his  gait.  Yet  he  is 
often  precocious,  and  possibly  has  the  keenest  intellect  of  all 
the  children  in  the  family  ;  or  he  may  become  preternaturally 
active  and  muscular,  if  not  exactly  athletic. 

The  di.sease  may  be  arresterl  at  this  point,  the  distortions, 
however,  remaining  during  life,  unless  modified  by  suitable^ 
treatment.  On  the  other  hand,  the  disease  may  t(!rniinate  in 
death,  immediately  caused  by  diarrhoea,  bronchitis,  con- 
vulsions, or  other  comjilication. 

Diagnosis.  —  (a)  Fuo\i  .Syhiiilis.  —  In  this  disease  tin* 
bony  affections  are  commonly  found  before  six  months  ;  and 
they  not  infrefjuently  involve  the  shafts  of  long  bones  and  the 
phalange.s.    There  is  also  a  history  of  snuflles. 

a 
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(b)  From  H-£DR0Cepiialus. — Here  the  limbs  are  not  de- 
formed ;  nor  is  tliere  the  marked  pain  and  fever  of  rickets. 
A  rickety  child,  however,  is  often  hydrocephalic. 

(c)  MoLLiTiES  OssiUM. — A  disease  of  adult  life,  in  which 
there  is  no  ossification  of  bones  and  no  effort  at  repair. 

Prognosis. — Favourable.  The  disease  can  be  arrested  ; 
althougli  deformities  are  apt  to  be  permanent. 

Treatment. — Remove  the  child  from  unhealthy  sur- 
roundings, and  give  it  the  advantages  of  fresh  air  and  sunshine. 
It  should  be  warmly  clad  ;  it  should  be  kept  scrupulously 
clean,  have  regular  hours  of  sleep,  and  its  dietary  should  be 
nutritious  and  digestive.  In  short,  the  main  lines  of  treat- 
ment are  such  as  should  be  followed  in  all  delicate  and 
improperly  nourished  children.  If  an  infant,  it  would  be  as 
well  to  obtain  a  healthy  foster-mother,  or,  failing  this,  to  feed 
the  child  on  cow's  milk  diluted  with  one  third  water  and  a 
little  sugar  added.  If  dentition  has  commenced  we  may 
order  extracts  of  animal  food,  beef -tea,  mutton  or  chicken 
broths,  or  the  juice  of  raw  meat.  Farinaceous  puddings, 
oatmeal,  and  other  starchy  foods  are  to  be  allowed  sparingly 
only.  Care  must  be  taken  not  to  overload  the  stomach,  nor 
to  give  any  food  which  appears  to  cause  indigestion. 

As  a  medicine  cod-liver  oil  appears  of  greatest  value.  It 
may  be  given  in  the  form  of  emulsion,  or  mixed  with  milk. 
A  teaspoonful  three  times  a  day  is  enough  to  liegin  with. 

Beef-suet  is  an  admirable  substitute  for  the  oil.  It  can 
be  made  palatable  by  being  boiled  in  milk. 

Lime  salts  appear  to  e.\ert  little  effect  unless  in  com- 
bination with  iron,  as  in  Parrisli's  food.  The  syrups  of  the 
iodide  or  the  pliosphate  of  iron  are  also  useful. 

The  distortion  of  limbs  and  vorteliral  column  must  be 
remedied  by  mechanical  or  by  sui\gical  measures.  AVe  may 
recommend  gymnastics  if  the  cliild  be  old  enough,  also  passive 
movements  of  limbs,  sliamjiooiiigs,  and  the  like.  Anything 
requiring  force  or  laboured  exei-tion,  liowever,  should  be 
deprecated. 

In  an  infant  an  excellent  plan  is  to  allow  it  to  lie  on  a 
pillow  or  bed  for  an  hour  or  so  daily,  when  it  will  probably 
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use  its  limbs  vigorously.  But  all  attempts  to  walk  or  to 
creep  are  to  be  discountenanced. 

So  long,  however,  as  fever  and  pain  are  present,  all  move- 
ments of  any  kind  are  inadvisable. 

Regulate  the  bowels  with  slight  laxatives  (castor  oil  best). 
When  there  is  diarrhoea  with  oiFensive  stools,  give  alkalies  and 
carminatives.' 

DIABETES  MELLITTJS 

Definition. — A  disease  characterised  by  the  excretion  of 
a  large  quantity  of  urine  of  high  specific  gravity  containing 
glucose  ;  and  by  great  thirst  with  progressive  emaciation. 

Causation. — Age. — Most  frequent  between  twenty-five 
and  forty  :  but  it  occurs  at  all  ages. 

Sex. — Males  suffer  most,  in  the  proportion  of  about  two 
to  one. 

y  ATioxALiTY. — It  is  a  disease  especially  prevalent  amongst 
the  Jews  and  the  Hindoos. 

Heeedity. — Often  a  strongly  marked  factoi'. 

Nervous  Disorders. — It  often  is  preceded  by  organic 
disease  of  the  brain  or  medulla  ;  by  injury  to  the  central 
nervous  system  ;  and  by  mental  strain  and  anxiety.  A  dread 
of  the  disease  may  even  induce  it  in  this  way. 

Diathesis. — Strumous  and  gouty  diatheses  act  as  pre- 
disposing causes. 

Other  Dise.\ses. — It  may  .supervene  on,  or  be  secondary 
to,  disea.ses,  whether  functional  or  organic,  of  the  liver 
(hepatic  diabetes),  the  pancreas,  or  the  brain. 

In  many  cases,  however,  the  causation  is  doubtful,  and, 
indeed,  not  evident  at  all. 

Pathology.  Still  obscure.  The  i)ody  is  generally  ema- 
ciated and  free  from  fat.  The  kidneys  are  increased  in 
size  owing  to  their  activity.  The  lumen  of  tlie  tubules  is 
enlarged,  the  epithelium  swollen  and  granular,  and  the 
individual  cells  appear  to  absorb  logwood  and  other  staining 

'  Bp.  Ma;;nes:  Carb  :  gr.  ij.;  J'niv :  Cretn;  Aroiriat:  gr.  ij. ;  Sp  : 
Ammon  :  Aromat :  tn  ij. ;  Af|Ufr;  Pimentic  ad  Miscc. 
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reagents  with  difficulty,  probably  owing  to  the  presence  of  fat. 
Hadden  and  others  have  found  fat  in  the  blood  (liptemia),  and 
also  a  '  cirrhotic '  condition  of  pancreas.  Dickinson  has  de- 
scribed certain  lesions  in  the  brain  and  central  nervous 
system,  especially  dilatation  of  the  blood-vessels,  extravasa- 
tions into  the  perivascular  spaces,  with  thickenings  of  the 
vascular  sheaths,  and  degeneration  of  '  circumjacent  ner- 
vous substance.'  In  the  cord  he  found  dilatation  of  the 
central  canal.  Bernard's  physiological  experiment,  in  which 
he  produced  glycosuria  by  irritating  the  floor  of  the  fourth 
ventricle,  has  apparently  been  the  centre  round  which  patho- 
losical  research  has  worked  ;  and  in  view  of  the  close 
connection  or  communication  between  the  medulla  and  the 
highest  cervical  sympathetic  ganglion,  there  is  reason  to 
suppose  that  irritation  of  the  medulla  and  base  of  brain  may 
be  by  this  route  transmitted  to  the  hepatic  vessels,  causing 
hypersemia  of  the  liver  and  consequent  increased  glycogenic 
function. 

Symptoms. — The  onset  is  usually  gradual  and  insidious. 
Cases  have  even  been  admitted  to  hospital  in  the  comatose 
state  of  the  last  stage,  in  whom  no  previous  suspicion  of  disease 
had  been  entertained. 

Usually,  however,  abnormal  conditions  of  urine  attract 
the  patient's  attention.  He  passes  an  unusual  quantity. 
Micturition  is  frequent  during  the  day  ;  and  he  has  to  rise 
from  his  bed  two  or  three  times  during  the  niglit.  Or 
he  may  tell  us  that  his  urine  has  a  peculiar  sweet  odour, 
comparable  to  the  scent  of  sweet-bi'iar,  oi-  of  apples,  or  of 
new-mown  hay  ;  that  it  is  very  frothy,  and  attracts  flies, 
wasps,  or  other  insects  to  the  utensil,  and  that  the  orifice 
of  the  urethra  (or  the  vulva  in  a  female)  is  sticky  and  ex- 
coriated. 

These  symptoms  usually  compel  him  to  seek  medical 
advice,  when  it  is  found  that  he  is  passing  urine  in  largo 
quantities  (ten  to  fifteen  pints  or  more  a  day),  of  high  specific 
gravity  (1030-45),  of  light  pale  green  tint,  and  containing 
lai'ge  quantities  of  glucose.  The  sugar  in  tlie  urine  acts  as  an 
irritant  to  the  bladder  and  thus  causes  frequent  micturition,  the 
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bladder  being  by  no  means  fiiU  before  each  evacuation.  It  is 
as  -well,  also,  to  remember  that  cases  occur  in  which  the  specific 
gravity  of  the  urine  is  little,  if  at  all,  raised.  The  amount  of 
sugar  varies  ;  about  ten  per  cent,  is  the  usual  proportionate 
quantity  in  each  sample,  and  fifteen  to  twenty -five  ounces  the 
gross  daily  weight.  But  these  figui'es  will  vary  considerably 
according  to  the  patient's  diet.  The  amount  of  urea  excreted 
per  diem  is  also  in  excess  of  the  normal ;  but  in  each  sample  of 
urine  it  is  propoi'tionately  less.  Still,  excess  of  urea  may 
account  for  a  very  high  specific  gravity  in  those  cases 
where,  on  analysi.s,  the  amount  of  glucose  is  insufficient  to 
cause  it. 

The  blood  also  contains  an  appreciable  amount  of  glucose. 

It  is  also  found  that  the  patient  has  an  insatiable  appetite, 
although  he  steadily  loses  weight ;  that  he  suflTers  intensely 
from  thirst,  especially  during  the  night  ;  that  he  has  con- 
stipation, the  stools  being  dry  and  scanty  ;  that  his  tongue  is 
abnormally  red,  clean,  and  fissured ;  and  that  the  temperature 
is  subnormal. 

As  the  disease  progresses,  the  skin  becomes  harsh  and 
f  urfuraceous,  almost  all  the  fluid  which  he  drinks  being  carried 
off  by  the  kidneys  ;  the  teeth  fall  out  ;  the  face  becomes  care- 
worn and  pretematurally  aged  and  Avrinkled  ;  the  pulse  is 
small,  feeble,  and  quickened  ;  emaciation  proceeds  apace  ;  he 
complains  of  sinking  feelings  in  the  epigastrium,  of  aching  in 
the  loins,  and  he  has  a  tendency  to  faintings. 

The  mental  attitude  is  also  noteworthy.  He  is  listless, 
despondent,  or  morose,  and  disinclined  to  exertion,  both  bodily 
and  mentally.  The  knee-jerks  are  diminished  or  absent  ; 
sexual  power  is  lost,  altliougli  seminal  emissions  occur  from 
time  to  time  without  voluptuous  sensations.  Although  the 
disea.se  is  mostly  a  progressive  one  towards  a  fatal  ending,  it 
may  be  abated,  or  even  temporarily  arrested.  Death  is  usually 
due  to  exhaustion,  to  coma — which  may  come  on  suddenly  and 
unexpectedly — to  pulmonary  phthisi.s,  or  to  gaiigrene. 

Diagnosis.  -A  persi.stent  polyuria,  with  glycosuria,  a  urine 
of  high  speoitic  gravity,  accompanied  by  thirst,  an  enormous 
appetite,  and  emaciation    these  .syiiiptoiiis  can  be  due  to  no 
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other  disease  than  diabetes.  We  may  confound  it  with 
temporary  or  acquired  glycosuria,  found  in  gouty  subjects  and 
high-living  patients  ;  but  the  symptoms  abate  with  treatment, 
the  glycosuria  being  due  to  abnormal  hej)atic  stimulation.  A 
temporary  glycosuria,  however,  may  become  permanent  by 
continuous  ingestion  of  an  excess  of  carbo-hydrates. 

Prognosis. — Always  unfavourable.  Recovery  is  rare  ;  but, 
with  care  and  a  rigid  dietary,  life  may  be  prolonged  for  eight 
or  ten  years.  Death,  however,  has  been  known  to  occur  in  a 
few  weeks  from  the  recognition  of  the  disease.  The  younger 
the  patient  the  more  gloomy  the  outlook.  About  the  twentieth 
year  it  is  rapidly  fatal. 

Complications. — 1.  Skin. — The  patient  is  liable  to  many 
forms  of  cutaneous  disorder.  The  most  frequent  are  boils, 
carbuncles,  eczema,  xanthoma,  indurated  and  inflamed  acne. 
Eczema  and  fissures  about  the  prepuce,  glans  penis,  or  labia 
majora  are  the  direct  result  of  the  irritation  caused  by  the 
sugary  urine.  General  anasarca,  due  to  feeble  action  of  the 
heart,  and  gangrene  often  occur  in  the  last  stages. 

2.  Eyes. — Diabetics  are  subject  to  cataract.  It  may  aftect 
one  lens  or  both,  and  may  occur  in  quite  young  subjects. 

3.  Respiratory  Tract. — Tuberculous  phthisis  is  the  most 
frequent  complication,  large  caseous  deposits,  followed  by 
excavations,  occurring  in  the  apices  and  other  parts  of  the 
lungs.  A  chronic  'smouldering'  pneumonia  occasionally 
attacks  the  bases,  the  tubercular  bacillus  becoming  subse- 
quently engrafted  (chronic  pneumonic  phthisis). 

4.  Digestive  Tract. — Profuse  diarrhrea,  especially  towards 
the  end  of  the  disease. 

Treatment. — 1.  Regulate  the  Dietary  so  as  to  allow  as 
small  amount  of  starch  and  sugar  (carbo-hydrates)  as  possible. 

Thus,  (a)  the  patient  may  eat  beef,  mutton,  pork,  ham, 
bacon,  poultry,  game,  fish,  eggs,  cheese,  butter,  cream,  green 
vegetables,  asparagus,  vegetable  marrow,  mushrooms,  lettuce, 
endive,  tomatoes,  radish,  celery,  vinegar,  oil,  pickles,  jellies 
and  blancmange  (not  sweetened),  nuts,  olives,  mayonnaise, 
and  the  almond,  bran,  or  gluten,  or  soya  breads. 

(rt)  //«  may  drink  tea,  coflTee,  dry  sherry,  claret.  Burgundy, 
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brandy  (if  good),  whisky.  Occasionally  bitter  ale  may  be 
allowed,  or  lager  beer  ;  but  the  less  alcohol  the  better. 

(b)  He  must  not  eat  sugar,  wheaten  bread  and  biscuits, 
rice,  arrowroot,  cornflour,  oatmeal,  sago,  tapioca,  macaroni, 
potatoes,  peas,  carrots,  parsnips,  beetroot,  pastry,  and  fruit. 

(6)  He  must  not  drink  sweet  ales,  porter  or  stout,  cider, 
champagne,  port  wine  (unless  sparingly),  liqueurs.  (Modified, 
after  Pavy.) 

2.  Alleviate  Distkessinc4  Symptoms. — Thirst  appears  to 
be  best  relieved  by  opium.  We  may  give  as  much  as  six  to 
eight  grains  per  diem,  in  half-grain  doses.  Ice,  lemonade, 
without  sugar,  and  acidulated  drinks  may  be  freely  allowed. 

Hunger  can  only  be  appeased  by  food  ;  but  cod-liver  oil  is 
an  excellent  adjunct.  Begin  with  small  doses  (a  teaspoonfuU 
and  gradually  increase  them. 

Relieve  constipation  by  vegetable  aperients  (rhubarb, 
cascara  sagrada,  castor  oil,  jalap),  but  avoid  mercurials. 
Eczema,  boils,  and  other  skin  diseases  are  to  be  treated  on 
general  principles.  It  is  as  well  not  to  incise  a  boil  or 
carbuncle,  owing  to  the  tendency  to  the  formation  of  an 
unhealthy  wound.  The  external  genital  organs  should  be 
kept  scrupulously  clean  by  frequent  washings  ;  excoriations 
and  chappings  being  obviated  by  vaseline,  lanolin,  or  other 
grea.sy  application. 

3.  Ward  off  Complications. — A  warm  yet  bracing 
climate  is  desirable,  if  phthisis  be  threatened.  Watch  for 
any  tendency  to  coma,  which  may  come  on  suddenly,  but 
is  often  preceded  by  irritability  of  temper  and  restlessness 
Dickin.son  has  advocated  intra-venous  injection  of  a  saline  solu- 
tion, consisting  of  chlorides  of  sodium  and  potassium,  sulphate 
of  .soda,  sulphate  of  potash,  and  bicarbonate  of  soda. ' 

4.  Akkest  the  Excketiox  of  Hugar. — Opium  and  its 
alkaloidrs  afford  the  best  chance.  Begin  with  small  doses  and 
gradually  increase  them  up  to  four  grains  or  more  ])er  dinn. 
Dr.  Pavy  recommends  codeia  (gr.  t.d.).  Tlie  skim-iiiilk 
treatment -  six  pints  a  day — has  occa.sionally  aflbrded  good 
results. 

'  See  Jjiil.  Med.  Journal,  March  IB'JO. 
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5.  Genioral  Rules. — The  body  should  be  warmly  clad. 
Hot  and  vapour  baths  may  be  taken  with  a  view  to  increase 
the  skin's  action.  Blisters  to  the  neck,  although  advocated 
by  some  authorities,  have  a  tendency  to  form  gangrenous 
sloughs.  Operations  for  cataract  are  not  usually  successful, 
and  should  therefore  be  deprecated.  The  patient  should  avoid 
fatigue  and  exposure,  and  try  to  follow  rules  which  are  ordi- 
narily conducive  to  general  health. 

It  will  be  frequently  observed  that  patients  have  a 
tendency  to  over-ride  orders,  and  that  treatment  is  therefore 
difficult  to  carry  out.  The  craving  for  bread,  for  example,  is 
often  difficult  to  control,  and  it  will  be  found  at  times  that 
treatment  is  more  irksome  than  the  disease.  In  certain  cases, 
indeed,  when  the  amount  of  glycosuria  is  stationary,  we  may 
even  allow  a  small  quantity  of  brown  or  toasted  bread. 

DIABETES  INSIPIDUS 

Definition. — A  disorder  characterised  by  the  excretion 
of  an  abnormal  amount  of  clear  urine,  containing  no  sugar, 
and  not  related  with  obvious  structural  disease  of  the 
kidneys. 

Causation. — 1.  Age  and  Sex. — Adult  males  suffer  most 
frequently,  owing,  possibly,  to  alcoholic  excesses. 

2.  HEnEDiTY. — It  is  said  to  '  run  in  families '  ;  the  disease 
itself  not  being  inherited,  so  much  as  certain  predisposing 
nervous  conditions. 

3.  Neuroses. — Such  as  shock,  hyisteria,  injury  to  brain, 
syphilitic  disease  of  brain. 

4.  General  Diseases. — It  appears  to  be  consequent  on 
continued  and  other  specific  diseases,  and  tubercle.  The 
causation  is,  however,  mostly  obscure ;  and  it  appears  per  sc  in 
many  cases  to  be  a  symptom  rather  than  a  disease. 

Pathology. — The  kidneys  may  or  may  not  present  patho- 
logical changes.  Usually,  the  renal  tubules  are  distended 
and  lined  with  swollen  granular  epithelium.  The  disease 
appears  to  be  essentially  a  functional  disorder  affecting  the 
vaso-motor  system. 


DIABETES  INSIPIDUS 


89 


Symptoms. — In  many  points  they  bear  a  close  resemblance 
to  those  of  Diabetes  Mellitus.  Thus,  there  is  thirst,  which  is 
proportionate  to  the  amount  of  urine  which  is  voided,  with 
•emaciation  and  dry  skin.  The  urine  is  in  great  excess — 
thirty  pints  or  more  per  diem  \  it  is  clear,  limpid,  its  specific 
gravity  about  1005,  but  it  contains  no  sugar.  In  addition, 
the  patient  often  complains  of  lumbar  pains  ;  he  is  antemic 
•and  feeble,  and  possibly  irritable  or  peevish.  On  the  other 
hand,  he  often  enjoys  good  health  ;  the  constant  desire  to 
micturate  being  the  only  distressing  symptom.  In  some 
tonus  the  amount  of  urinary  solids  is  decreased,  whilst  in 
•others  the  urea  is  in  large  excess. 

Not  infrequently  the  disease  is  a  precursor  of  true 
•saccharine  diabetes. 

Prognosis. — Less  unfavourable  than  diabetes  mellitus ;  but 
if  it  occur  after  shock,  or  some  prostrating  illness,  it  must  be 
regarded  as  a  serious  disease.  The  chief  danger  appears  to 
arise  from  emaciation  and  exhaustion. 

Diagnosis. — From  Chronic  Bright's  Disease. — In  dia- 
betes insipidus  there  is  no  albuminuria,  and  no  evidence  of 
cardio-vascular  derangements. 

From  Chroxic  Alcoholic  Excess. — Here  we  should  be 
guided  by  the  alcoholic  history,  the  odour  of  the  patient's 
breath,  gastro-hepatic  disturbances,  and  muscular  tremors. 

Treatment. — Rest,  freedom  from  worry,  anxiety,  and 
excitement.  Avoid  drinking  an  excess  of  any  fluid.  Ergot, 
opium,  and  valerian  afford  the  best  results,  so  far  as  drugs  are 
concerned. 
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FEVER  (Pyrexia) 

Definition. — An  abnormal  condition  in  which  tliere  is 
elevation  of  temijerature  above  the  healthy  range. 

Causation.  —  Still  a  matter  of  speculation  and  theory.  It 
is  obvious  that  in  health  a  certain  amount  of  heat  is  generated 
in  the  body  ;  and  it  is  equally  obvious  that  a  corresponding 
amount  of  heat  is  lost  by  the  skiia,  muscles,  glands, 
and  nerve  tissues.  These  amounts  of  income  and  expendi- 
ture should  exactly  balance,  and  so  maintain  an  equable 
normal  temperature  of  the  body,  with  only  a  slight  limit  of 
variation.  Any  disturbance,  from  whatever  cause,  between 
the  adjustment  of  heat,  developed  in  the  interior,  and  the 
amount  lost  by  respiration,  radiation,  and  the  emunctories, 
constitutes  the  condition  known  as  fever.  Tlie  actual  genera- 
tion of  heat  is  thought  to  be  under  the  control  and  guidance 
of  a  supposed  '  calorific  centre '  situated  in  the  middle  of 
the  external  surface  of  the  brain.  If  this  be  so,  any  inter- 
ference with  the  nerve  fibres  passing  from  this  centre  will 
produce  abnormal  conditions  of  temperature.  But  any  altera- 
tion in  the  calorific  centre  itself  may  induce  tissue  changes, 
either  by  increasing  both  heat  production  ai\d  heat  discharge 
(the  two  functions  being  maintained  at  a  higher  level  than 
is  normal),  or  by  loss  of  its  inhibitory  or  controlling  power, 
the  heat  centre  itself  being  paralysed. 

On  the  other  hand,  pyrexia  is  thought  to  be  due  to  the 
action  of  contaminated  blood  directly  on  the  tissues,  causing 
chemical  changes  in  them. 


FEVER 


91 


Whichever  view  be  correct,  it  is  certain,  from  cases  recorded 
by  Hale  White  and  others,  that  fever  has  attended  lesions  of  the 
central  nervous  system,  whether  they  be  mechanical  injui'ies, 
or  pathological  changes  such  as  tumours,  htemorrhage,  sclerosis, 
and  the  like. 

It  also  is  certain  that  fever  occurs  in  blood-poisoning. 
This  may  be  brought  about  by  the  circulation  of  the  products 
of  microbes,  or  by  the  microbes  themselves,  but  these  latter 
are  not  essential.  Or  the  blood  itself,  by  certain  changes  and 
metamorphoses,  and  the  absorption  of  the  products  thereof, 
may  be  directly  responsible  for  pyrexia.  This  is  seen  in  cases 
of  embolism,  thrombosis,  and  extravasation. 

Symptoms. — Usually  three  stages  are  recognised,  viz.  (1) 
Cold  or  rigor,  (2)  Acme,  (3)  Termination.  In  the  first  stage  the 
skin  is  cold,  and  pale,  or  livid  ;  this  is  due  to  spasm  of  the 
superficial  arterioles.  The  internal  temperatui'e,  however,  is 
increased,  as  the  actual  production  of  heat  is  augmented, 
whilst  the  surface  loss  is  diminished.  This  stage  usually  lasts 
a  few  hours,  or  even  a  much  shorter  time. 

In  the  second  stage  both  production  and  loss  of  heat 
are  increased.  There  is  an  increased  consumption  of  fuel 
(0)  and  an  increased  discharge  of  the  products  of  com- 
bustion (CO.,),  and  all  at  the  expense  of  the  nitrogenous  tissues 
generally.  There  is  also  a  marked  increase  of  the  excretion 
of  urea.  Carbonic  acid  is,  however,  only  increased  relatively, 
and  not  actually  in  each  expiration. 

This  .stage  may  continue  for  days  or  even  weeks. 

The  third  stage,  or  termination,  is  characterised  by  (a) 
Ckisls,  with  a  sudden  fall  of  temperature  to  the  normal  line  or 
even  below  it,  accompanied  by  a  profuse  perspiration,  or  by 
diarrhoea,  salivation,  or  other  signs  of  glandular  activity,  or  by 
more  or  less  pronounced  delirium.  (6)  Lysis,  in  which  the 
fall  of  temperature  and  the  improvement  in  symptoms  are 
gradual. 

A  more  detailed  account  of  the  symptoms  which  accompany 
fever  is,  however,  necessary,  anrl,  with  a  view  to  some  regularity 
of  description,  we  have  grouped  the  different  .'symptoms  into 
systematic  headings. 
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(1)  Gastro-intestinal. — The  tongue  is  dry  and  foul  ;  there 
is  loss  of  appetite  ;  thirst  is  always  a  marked  symptom  :  the 
bowels  are  usually  constipated,  but  there  may  be,  on  the  other 
hand,  diarrhrea  and  vomiting.  As  a  result  of  the  excessive  loss 
of  nutrition,  there  is  more  or  less  general  wasting,  especially 
affecting  the  adipose,  muscular  and  glandular  tissues. 

(2)  Respiratory . — The  respirations  are  shallow  and  quick 
(30  to  50)  ;  but  the  increased  frequency  is  not  in  relation  with 
the  heightened  temperature,  as  is  the  pulse.  Frequently  the 
febrile  condition  is  attended  by  hypostatic  congestion  at  the 
bases  of  the  lungs,  this  being  due  partly  to  the  shallow 
respirations  and  partly  to  the  feeble  cardiac  systole. 

(3)  Circulatory. — The  jDulse  is  increased  in  frequency,  and 
bears  a  corresponding  ratio  to  the  increased  temperature.  It 
is  usually  full  and  bounding  ;  its  tension  is  also  increased  as 
a  rule.  Exceptions  to  this  latter  rule  occur  in  weakly  sub- 
jects, and  in  the  critical  sweating  stage,  when  its  tension  is 
low  ;  it  may  then  even  be  dicrotous.  The  red  corpuscles 
are  diminished  in  number,  and  the  blood  is  further  im- 
poverished in  its  albuminous  constituents. 

(4)  Urinary. — The  urine  is  diminished  in  quantity;  its  colour 
is  darker  from  disintegration  of  the  blood  cells  ;  it  is  acid,  and 
the  specific  gravity  is  increased,  owing  to  tlie  aggregate  of  its 
solid  constituents  being  in  excess.  The  amount  of  urea  excreted 
is  about  twice  the  normal  quantity,  and  there  is  almost  a 
similar  ratio  of  excess  of  uric  acid.  The  chlorides,  however, 
are  diminished. 

(5)  Cutaneous. — The  skin  is  usually  dry,  hot,  and  pungent, 
or,  if  there  be  much  capillary  tension,  it  is  cold  and  dusky. 
Exceptions,  however,  are  seen  in  pyajmia  and  acute  rheu- 
matism, which  are  accompanied  by  profuse  perspirations. 

(6)  Nervous. — Amongst  the  nervous  symptoms  must  be 
mentioned  rigors,  headaches,  general  pains,  with  twitchings  of 
muscles,  or  even  convulsions.  Various  types  of  delirium  and 
stupor  are  common,  their  amount  and  severity  \'arying  in 
different  fevers. 

Pathology. — After  death  the  blood  is  found  imperfectly 
coagulated  ;  tlie  heart  and  vessels  are  usually  deeply  stained 
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by  it.  The  spleen  is  SAvoUen  and  soft ;  the  kidneys  and  liver 
are  enlarged,  and  present  signs  of  parenchymatous  degene- 
ration. The  muscles  also  are  degenerated  and  soft.  In 
typhoid  fever  waxy  degeneration  of  the  muscles,  especially 
of  the  adductors,  is  frequent.  Further,  special  fevers  appear 
to  expend  their  virulence  in  certain  organs  or  tissues,  and  so 
produce  characteristic  lesions.  Thus,  the  small  intestine  is 
especially  involved  in  typhoid  fever,  the  soft  palate  and 
pharynx  in  scarlet  fever,  the  meninges  in  epidemic  cerebro- 
spinal fever. 

Treatment. — No  definite  rules  can  be  laid  down.  Our 
treatment  depends  on  the  disease  of  which  pyrexia  is  a 
symptom. 

VARIETIES  OR  TYPES  OF  FEVER 

1.  The  Typhoid  State. — This  term  is  used  to  indicate 
the  stupor  which  attends  the  graver  kinds  of  fever.  The 
patient  is  prostrate  ;  he  has  marked  muscular  debility  ;  he  lies 
on  his  back  and  tends  to  sink  low  down  in  the  bed  ;  the 
extremities  are  cold  ;  he  has  muscular  vibrations  or  twitchings 
(sv.bsuUus  tendinum)  ;  his  fingers  pick  at  the  bed  clothes,  or 
search  for  imaginary  objects  ;  the  tongue  is  dry,  fissured,  and 
contracted  ;  sordes  collect  on  the  teeth  and  lips  ;  the  bowels 
are  irregular  ;  his  evacuations,  exhalations,  and  skin  are 
offensive  ;  his  respirations  are  shallow  and  quickened  ;  his 
pulse-rate  is  accelerated  (120  to  140),  its  quality  is  feeble,  often 
imperceptible  or  dicrotous  ;  the  cardiac  systole  is  almost 
inaudible  ;  cutaneous  sensibiHty  is  impaired  ;  bedsores  form  ; 
hi.s  special  senses  are  blunted  ;  he  has  a  dull,  staring  expression 
of  countenance,  with  an  absence  of  real  sleep  (coma  vigil)  ;  he 
is  delirious,  yet  can  be  rou.sed  from  time  to  time  to  give 
fairly  intelligible  answers.  Towards  the  end  he  passes  his 
evacuations  unconsciou-sly,  but  there  may  be  retention  of 
urine,  and  he  eventually  sinks  into  profound  coma  which 
ends  fatally.  This  condition  is  due  to  the  defective  elimina- 
tion of  the  effects  of  active  tissue  changes  observed  in  fevei-. 

Exnrnpfpj<.—Tyj)hufi  fever,  erysipelas,  and  the,  last  stages  of 
cirrhosis  and  acute  yellow  atrophy  of  the  liver. 
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2.  Hectic  Fever  is  chiefly  characterised  by  its  gradual  on- 
set, its  chronicity,  and  its  distinctly  I'emittent  type.  It  is 
attended  by  perspirations,  a  rapid  pulse  of  low  tension,  a 
well-marked,  circumscribed  flush  on  the  cheeks,  with  emacia- 
tion, and  usually  diarrhoea. 

It  is  due  to  the  circulation  in  the  blood  of  some  .specific 
poison  producing  a  fever  which  does  not  run  a  definite  course, 
and  usually  accompanies  those  diseases  which  are  associated 
with  prolonged  suppuration. 

Examples. — Phthisis,  dysentery,  caries  of  bone. 

3.  Adynamic  Fever. — This  form  of  fever  is  characterised  by 
intense  prostration  of  strength  (asthenia)  without  any  great 
or  corresponding  rise  of  temperature. 

Example. — Diphtheria. 

4.  Continuous  Fever  is  a  term  applied  to  those  forms  of 
pyrexia  which  persist  for  some  days  at  a  fixed  level  without 
any  marked  variation  of  rise  or  fall. 

Examples. — Sunsti'oke  ;  the  febrility  attending  overwork 
and  consequent  exhaustion. 

5.  Remittent  Fever  is  characterised  by  successive  ex- 
acerbations alternating  with  remissions  ;  but  the  remissions 
of  temperature  do  not  fall  to  the  normal  level. 

Examples. — Remittent,  and  some  of  the  ill-defined  fevers  of 
Oriental  countries. 

6.  Intermittent  Fever  is  somewhat  similar  to  the  above  ; 
but  the  remission  of  temperature  actually  reaches  the 
noi'mal  line.    The  intermission  is  tlius  complete. 

Example.  — Quotidian  ague. 

7.  Relapsing  Fever  is  that  form  of  febrility  which  occurs 
in  outbursts,  with  periods,  more  or  less  prolonged,  of  complete 
apyrexia  between. 

Example. — Relapsing  or  famine  fever. 

8.  Specific  Fever. — This  name  is  given  to  those  diseases 
which  are  due  to  the  circulation  of  some  specific  organism  in  the 
blood,  where  it  increases  and  flourishes  so  as  to  be  capable  of 
propagation  from  one  individual  to  anotlier  (see  8pecific 
Fevjjrs). 

Examples. — Small-jDox,  scarlet  fever,  cholera. 
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9.  Inflammatory  Fever  is  a  term  used  to  express  the 
tebi-ile  condition  consequent  on  some  local  inflammation  or 
injury. 

Examples. — Simple  bronchitis,  synovitis,  abscess. 

10.  Malignant  Fever  is  characterised  by  its  suddenness 
and  its  severity.  It  is  always  of  a  low  type  and  is  usually 
rapidly  fatal. 

Examples. — Malignant  small-pox,  and  typhus,  especially  in 
severe  epidemics  (^Typhus  Siderans). 

THERMOMETRY 

Some  precautions  and  care  are  necessary  in  taking  a 
thermometrical  observation.  The  thermometer  should  be 
adjusted  by  shaking  the  index  down  to  95°,  but  of  course 
not  so  low  as  the  bulb  ;  the  index  itself  should  consist  of  a 
column  isolated  from  the  rest  of  the  mercury  ;  it  should  not 
be  broken  up  into  two  or  more  fragments.  With  these 
preliminary  pi'ecautions  there  can  be  no  error  in  a  high  ob- 
ser%-ation,  as  heat  alone  will  cause  the  index  to  rise  ;  there 
may,  however,  be  an  incoiTCct  low  observation  in  cases  where 
the  thermometer  is  not  properly  laid. 

For  all  practical  purposes  the  axilla  is  the  best  site  to 
apply  the  instrument.  The  axilla  should  be  previously 
cleansed  from  perspiration,  the  bulb  of  the  thermometer 
-.hould  be  f)Ushed  upwards  towards  the  summit  ;  it  should 
touch  the  skin  on  all  sides,  and  no  garment  or  bandage  should 
be  allowed  to  intervene.  In  muscular  men  the  pectoral  fold 
may  hold  the  stem  of  the  instrument  whilst  the  bulb  does 
not  touch  the  skin,  and  hence  an  inaccurate  observation  is 
made. 

Other  sites  for  thermometrical  observations  are  the  mouth 
(suVjlirigual),  the  anus,  the  vagina,  and  the  groin.  The  moutli 
i.';  objectionable  in  young  children  owing  to  the  danger  of  tlieir 
biting  and  breaking  the  instrument.  Adult  patients  also 
rebel  on  the  ground  of  uncleanliness.  A  rectal  observation  may 
be  rendered  unreliable  by  the  im])act  of  dry  fii'C(!S,  wluin  the 
re?uling  would  Vje  too  low,  or  by  tlie  advent  of  diarrlia-a,  when 
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too  high  an  observation  might  be  recorded.  Accurate  results 
may  be  obtained  in  infants  by  laying  the  thermometer  in  the 
groin  and  then  flexing  the  thigh  on  the  abdomen.  It  is  impor- 
tant to  remember  tliat  diseases  in  children  cause  much  higher 
ranges  of  temperature  than  they  do  in  adults,  and  that  a 
reading  of  10-3°  or  104°  may  be  caused  by  slight  ailments 
which  would  probably  not  raise  the  thermometer  above  100° 
in  men. 

The  follo-wing  table,  modified  from  Finlayson's  '  Clinical 
Manual,'  gives  the  nomenclature  of  terms  in  general  use  in 
clinical  thermometry  : 


Above  105°  F   Hyperpyretic 


From  104°  to  105°  F. 

From  102°  to  103°  F. 

From  99-5°  to  101°  F. 

98'6°  F.  .  . 
From  97°  to  98°  F.  . 
From  96°  to  96-5°  F. 


Highly  febrile 

j  Moderately 
[  febrile 
Sub-febrile  . 

NORMAL. 

Sub-normal  . 
Collapse 


In  typhus  fever,  acute  rheu- 
matism, lesions  of  the  ner- 
vous system,  &c. 
In  typhoid  fever,  pneumonia, 

pericarditis,  &c. 
In  bronchitis  and  catarrhal 

affections  generally. 
In  slight  ailments. 

In  crises  after  any  acute  fever. 
In  cholera  and  shock. 


In  determining  the  intensity  of  a  fever  the  hand  alone  is 
insufficient,  although  it  may  detect  certain  important  signs, 
such  as  pungency  of  skin  in  pneumonia,  or  the  cold,  clammy 
state  of  collapse  ;  a  patient's  own  sensations  are  equally  un- 
trustworthy. The  thermometer  must  be  used.  The  normal 
temperatui-e  for  an  adult  is  98-6°  Fahr.,  but  variations  of  half 
a  degree  are  not  incompatible  with  health.  A  full  meal, 
muscular  exercise,  or  even  an  exciting  argument,  will  raise 
the  temperature  above  normal.  On  the  other  hand,  alcohol 
will  reduce  the  temperature. 

[In  the  description  of  all  febrile  states  the  tliermometrical  ob- 
servations are  made  according  to  the  Fahrenheit  scale.] 
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Definition. — Fevers  which  are  dependent  for  their  origin 
and  propagation  on  some  specific  poison,  which  produces  in 
each  case  special  and  distinctly  characteristic  phenomena. 

Characters. — They  all  possess  many  features  in  common. 
1.  The  poisonous  matter,  to  which  a  given  specific  disease  is 
due,  when  it  is  received  into  the  system,  multiplies  to  an 
extent  which  is  beyond  our  powers  of  computation.  It  may 
be  compared  to  seed  which,  introduced  into  the  soil, 
:,'enninates  and  produces  fruit,  having  known  appearances 
and  characteristics.  Thus,  the  poison  of  syphilis  produces 
syphilis  and  only  syphilis,  and  the  poison  of  scarlet  fever 
gives  rise  to  scarlet  fever  and  nothing  else,  by  whomsoever 
received.  And,  as  in  the  vegetable  world  some  seeds  under 
unfavouraVjle  surroundings  may  never  germinate,  or  grow 
only  to  an  immature  stage  and  then  wither  and  die  ;  so  in 
specific  diseases,  we  may  meet  with  abortive  attacks  :  and  it  is 
fair  akso  to  presume  that  in  some  cases  the  poison,  although 
introduced  into  the  system,  gives  rise  to  no  signs  whatever, 
apparently  from  some  condition  in  the  animal  tissues  which 
is  inimical  to  its  propagation. 

2.  There  is,  therefore,  in  each  specific  fever  a  spore  or 
fungus,  a  bacillus  or  microbe,  communicable  from  the  sick  to 
the  hfalthy,  and  which,  in  its  development  and  growth, 
'  breeds  true.' 

'•).  The  specific  poisons  rn/iy  be  discharged  Ity  tlic  l)reath 
(tyyjhus  fever),  Vjy  the  skin  (scarlet  fever),  or  l^y  the  liowels 
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(typhoid  fever),  or  by  all  three  channels,  and  they  likewise 
may  be  received  by  the  victim  through  similar,  and  indeed,  in 
some  instances,  through  all  routes. 

4.  All  specific  fevers  have  latent  periods,  or  periods  of 
incubation,  during  which  the  poison,  although  admitted  to  the 
blood,  is  maturing,  but  produces  no  immediate  effect. 

5.  The  poison,  having  entei'ed  the  circulation  under 
favourable  circumstances,  gives  rise  to  certain  febrile  sym- 
ptoms, in  most  cases  accompanied  by  a  cutaneous  eruption  or 
rash.    The  rash  when  present  is  diagnostic. 

6.  The  decline  of  the  fever  is  marked  in  some  instances 
by  a  sudden  fall  in  the  temperature  and  amelioration  of 
symptoms  (crisis),  in  others  by  a  gradual  decline  (lysis). 

7.  A  specific  fever  confers  on  the  individual  a  temporary 
immunity  from  a  second  attack.  On  this  feature  are  based  the 
principles  of  the  researches  of  Koch,  Pasteur,  and  others.  It 
must  not  be  forgotten,  however,  that  this  does  not  hold  good 
in  every  specific  fever  ;  and,  moreover,  some  people,  by  pecu- 
liar idiosyncrasy,  seem  particularly  prone  to  second  and  even 
third  or  fourth  attacks. 

8.  Some  specific  fevers  appear  to  be  peculiar  to  mankind, 
and  even  some  of  them  peculiar  to,  or  exhibit  a  preference  for, 
certain  races  of  mankind.  Others,  again,  appear  to  be  specinl 
to  the  lower  animals,  and  whilst  not  necessarily  so  severely 
fatal  to  them,  they  jDOSsess  most  malignant  qualities  when 
acquired  by  man.  It  is  probable  that  the  reverse  of  this 
is  also  true. 

9.  Some  are  distinctly  epidemic  in  character,  visiting 
continents,  or  localities,  or  communities,  at  intervals  of  short 
or  long  duration.  Generally  these  fevers  are  highly  infectious. 
Others  are  endemic,  appearing  to  rest  permanently  with  a 
nation  or  in  a  locality.    As  a  rule  these  are  less  infectious. 

Those  fevers  which  visit  us  in  epidemic  form  may  he 
conveyed  by  the  winds,  but  often  through  some  agency  quite 
undiscovered.  The  death-rate  which  they  cause  is  at  first 
heavy,  as  tliese  epidemic  fevers  select  for  their  first  victims 
the  weakly  members  of  a  community.  The  death  ratio  falls 
as  the  epideu)ic  gradually  oxhau.sts  itself.     During  tbeir 
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prevalence  in  epidemic  form  they  stamp  other  ailments  with 
some  of  their  peculiarities.  Thus,  diarrhoea  is  often  urgent 
and  suspicious  during  outbreaks  of  cholera  ;  sore  throats  are 
frequent  during  epidemics  of  scarlet  fever. 

10.  During  the  course  of  a  given  specific  fever  there  does 
not  appear  to  be  room  in  the  blood  for  any  other  specific  disease. 
It  would  seem  to  engage  all  the  vital  properties  of  the  sufferer, 
and  no  matter  what  further  exposure  to  any  other  fever  may 
take  place,  it  is  not  received  into  the  system.  Exceptions 
to  this  rule,  however,  have  been  recorded. 

Treatment. — It  may  be  stated  that  in  specific  fevers  we 
know  of  no  drug  or  remedy  which  will  arrest  or  shorten  their 
course.  Exception  to  this  rule  must  be  made  in  the  case  of 
quinine  (for  ague)  and  mercury  (if  syphilis  is  to  be  regarded 
as  a  specific  fever).  Further,  recent  I'esearches  point  to  the 
possibility  of  many  specific  fevers  being  stopped  at  their 
onset,  or  modified  in  their  course,  by  inoculation  of  diluted 
virus. 

The  general  treatment  of  a  specific  fever  may,  therefore,  be 
.said  to  consist  of  nursing  and  care  rather  than  dru^ijing. 
Conduct  your  patient  through  his  fever,  and  use  only  medi- 
cinal remedies  for  complications  and  urgent  symptoms. 

The  room  should  be  large,  airy,  and,  if  possible,  at  the  top 
of  the  house.  Remove  all  carpets,  curtains,  and  unnecessary 
furniture,  and  clothes.  See  that  there  is  a  free  ventilation  by- 
windows  and  chimney. 

The  bedstead  sliould  be  an  iron  one,  of  single  size,  and  placed 
away  from  the  walls.  E.emove  and  at  once  disinfect  foul  bed- 
linen,  bed-gown,  and  all  towels  or  handkerchiefs  used  by  the 
I)atient.  Drinking  and  other  ve,s.sels  and  all  utensils  u.sed  by 
the  patient  should  be  kept  entirely  separate  and  disinfected 
from  time  to  time  after  u.sc. 

No  visitors  .should  l)e  allowed  beyond  his  doctor,  his  nurses, 
and  f)erhaps  a  near  relative. 

J  lis  attendants  should  not  Ix;  any  closer  to  the  ])at  ient 
than  is  necessary.  Their  hands  and  pensons  should  be;  kept 
scrupulously  clean,  and,  if  yiossible,  their  ganricnts  cluuiged 
before  coming  in  contact  with  other  jx-ople.     A  nurse  had 
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better  be  selected  who  has  already  suffered  from  the  fever  in 
question.  The  patient  cannot  be  regarded  as  free  from  risk 
of  conveying  contagion  until  every  particle  of  desquamated 
skin  or  of  scab  has  fallen  from  his  body,  and  until  he  himself 
has  been  thoroughly  cleansed  by  some  disinfecting  bath. 

The  room  subsequently  should  be  effectually  disinfected  by 
fumigation,  and  then,  if  possible,  re-papered  and  painted. 
The  best  method  of  disinfecting  a  room  is  by  burning  sulphur 
on  a  pan  of  live  coals,  and  closing  all  doors,  windows,  and 
crevices.  Bedding  should  be  treated  to  dry  heat  of 
212°  Fahr. 

SMALL-POX  (Variola) 

Definition. — A  specific,  contagious,  eruptive  fever,  the 
eruption  passing  through  the  stages  of  pimple,  vesicle,  pustule, 
and  scab. 

Causation. — 1.  Predisposing  C.\usEi3. — All  ages  and  both 
sexes  are  liable  to  the  disease  ;  it  is  more  prevalent  in 
summer,  and  in  close,  unventilated  places.  Tramps  and 
vagabonds  appear  specially  susceptible.  The  most  important 
predisposing  cause,  however,  is  want  of  vaccination. 

2.  Exciting  Cause. — A  specific  virus  given  off  from  the 
breath,  .skin,  and  emunctories.  The  disease  can  be  carried 
from  one  person  to  another  by  an  attendant  or  medical  man. 
The  infective  distance  is  probably  not  greater  than  two 
yards. 

Incubative  Period. — Twelve  to  fourteen  days. 

Symptoms. — Primary  Fever.  -Sudden  and  severe,  the 
temperature  rising  at  once  to  100°,  and  102°-10-1°  in  the  first 
three  days.  It  is  marked  by  a  characteristic  pain  in  the  back, 
the  patient  feeling  as  though  he  had  been  beaten  by  a  heavy 
stick.  He  also  suffers  from  general  malaise,  lieadache, 
vomiting,  and  perspiivition.  This  stage  lasts  about  three 
days. 

Eruptive  Stage.  -  Tlie  eruption  may  bo  preceded  by  a 
scarlet  rash  or  blush,  which  may  be  generally  diil'used,  or 
local  only.    The  true  rash  appears  about  the  end  of  the  third 
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day,  tirst  showing  itself  on  the  wrists,  chin,  corners  of  the 
mouth,  and  the  neck.  It  then  extends  to  the  face,  trunk,  and 
upper  extremities,  and  hnally  to  the  lower  limbs,  being  usually 
a  day  later  in  the  legs  in  all  its  stages  as  compared  with  the 
upper  parts  of  the  body.  The  eruption  at  iirst  is  papular 
(pimples),  and  very  hard  or  '  shotty  '  to  the  touch.  Three 
days  later  the  papules  become  vesicular,  each  vesicle  being 
surrounded  by  a  red  areola  and  filled  Avith  opaque  fluid. 
As  the  vesicle  increases  in  size  and  is  distended  with  its 
contents,  it  becomes  depressed  in  its  centre  (umbilication), 
owing  to  a  bridle  of  cellular  tissue  attached  from  the  summit 
to  the  true  skin  beneath.  At  this  period  there  is  generally 
mai'ked  tumefaction  of  skin. 

Two  days  later  (8th  of  fever),  the  bridle  ruptures,  the 
vesicles  become  pustular  and  exude  their  contents,  giving  rise 
to  a  disgusting  smell. 

Secondary  Fever. — The  temperature,  which  had  fallen  on 
the  onset  of  eruption  to  99°  or  100°,  now  again  rises  to  103°  or 
104°,  which  usually  lasts  about  two  days,  when  the  pustules  fall 
in  and  maturation  takes  place  (14th  day  of  fever,  11th  of  erup- 
tion;. Tlifi  scaljs  which  form  then  fall  off,  and  continue  doing 
so  until  about  the  end  of  the  third  week  (21st  day),  leaving  a 
red  [dtted  scar  with  numerous  minor  depressions  in  its  centre. 

But  the  eruption  is  not  entirely  limited  to  the  skin,  since 
.similar  phenomena  may  be  observed  in  the  mouth,  attended  by 
.salivation,  and  found,  jjost  mortem,  in  the  pharynx,  ojsophagus, 
and  air  passages.  In  addition  there  are  .symptoms  of  ner\  ous 
prostration  (subsultus  and  delirium),  tremors  and  loss  of  con- 
trol over  the  sphincters. 

Varieties  of  SmaU-pox. — 1 .  Discrete.— Asdescribed  above. 

2.  Confluent. — The  pustules  run  together  or  coalesce  ; 
the  earlifT  symptoms  are  more  severe,  the  i-cmission  in  fever 
either  does  not  take  place,  or,  if  it  occur,  it  comnicnccs  earlier, 
and  is  les.s  inarked  and  of  shorter  duration  ;  dclii  iuni,  convul- 
sions, and  the  '  typlioicl  .state'  are  common. 

3.  V^vriolaCokymhosa.  A  .somewhatfanciful  iianieapj)lied 
to  that  form  in  which  the  pustules  are  arranged  in  currant-like 
clusters  or  groups.    (Not  important.) 
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4.  H.EMORRHAGIC  OR  MALIGNANT.— Some  authors  classify 
this  form  into  two  distinct  varieties,  but  they  are  probably 
identical.  It  is  marked  by  the  intensity  of  the  primary 
symptoms,  by  the  irregularity  in  the  form  and  course  of  the 
eruption,  by  the  exudation  of  blood  into  the  papules  and 
vesicles,  and  also  into  the  subcutaneous  and  other  connective 
tissues  generally  ;  therefore  hEematuriaandmeltenaare  common. 
The  papules  are  small,  closely  aggregated,  and  do  not  always 
arrive  at  the  vesicular  stage,  since  death  usually  supervenes 


Fig.  1. — Temi'euatdre  in  sJi.\LL-rox 


about  the  fourth  day,  from  collapse,  with  delirium  and 
coma. 

5.  Modified  Small-pox. — That  form  which  occurs  in 
people  who  liave  been  vaccinated.  The  symptoms  are  alto- 
gether milder,  both  during  the  primary  fever  and  during  the 
eruptive  stage.  The  eruption  does  not  always  extend  to 
pustulation,  so  that  there  is  at  times  no  secondary  fever,  no 
rodema  of  skin,  and  the  vesicles  shrivel  up  about  the  eiglith 
day  with  decline  of  the  febrile  symptoms.  It  is  only  necessary 
to  add,  however,  that  in  some  cases,  even  witli  the  history 
of  eflicient  but  remote  vaccination,  the  symptoms  may  be 
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very  severe,  and  that  the  extent  to  whicli  the  disease  is 
moditied  may  vary  according  to  the  susceptibility  of  the 
indiWdual. 

6.  IxocuLATED  S.MALL-Pox. — Practised  in  Eastern  countries 
( China,  Japan)  by  introducing  the  virus  under  the  skin,  or  by  the 
disgusting  method  of  placing  a  crust  from  a  variolous  eruption 
into  an  abraded  nostril.  There  is  an  incubative  period  of  one 
day  only,  when  a  pimple  forms  at  the  site  of  inoculation,  which 
becomes  pustular  on  the  eighth  day.  Three  days  latei- 
there  follows  a  crop  of  papules,  which  run  through  the 
ordinary  coui'se.  The  disease  thus  acquired  is  a  comparatively 
mild  one,  but  it  is  nevertheless  a  centre  of  infection  to  others, 
who  may  develop  the  disease  in  its  severer  forms.  It  is  penal 
in  this  country  to  inoculate  small-pox,  and  can  only  be 
tolerated  on  boai-d  ship,  or  in  such  localities  where  the  popula- 
tion is  unprotected  by  vaccination,  and  where  no  vaccine  lymph 
can  be  obtained. 

Pathology. — No  special  appearances  in  any  organ  beyond 
the  congestions  of  lungs  and  kidneys,  common  to  all  febrile 
diseases.  The  blood  is  usually  uncoagulated  and  of  somewhat 
tarry  consistency  ;  the  heart  muscle  is  pale  and  flabby. 

Diagnosis. — From  Varicella. — The  febrile  symptoms  are 
slight,  the  eruption  in  its  early  stage  is  not  hard,  and  never 
goes  on  to  pu.stulation  unless  irritated. 

From  Measles. — The  eruption  first  appears  on  the  fore- 
head :  it  is  not  shotty  to  the  feel.  Symptoms  of  catarrh  of  the 
respiratory  tract  are  always  present. 

From  Acne. — In  which  there  is  no  fever.  Further,  the 
Sftl-;aceous  plug  can  be  expressed  and  examined. 

Prognosis. — The  prognosis  in  an  ordinary  attack  varies  ac- 
cording to  the  efficiency  of  vaccination  ;  in  other  words,  the 
mortality  decrea.ses  in  steady  ratio  according  to  the  increased 
numVjftr  and  size  of  vaccination  scars.  Statistics  show  a  deatli 
rate  in  round  numbers  as  follows  :  unvaccinated,  50  per  cent.  ; 
vaccinated,  0  per  cent.  ;  efficiently  vaccinafecb  2  pisr  cent. 

The  fever  is  especially  fata!  in  tlie  extremes  of  age,  and  fo 
Negro  and  Oriental  races.  The  presenc(!  of  petecliiio  ov  of 
hfeinorrhage  anywhere  shonld  be  regarded  as  of  bad  <iiiicii.  The 
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same  remark  applies  to  much  delirium.  The  period  of 
secondary  fever  is  the  critical  time  of  the  disease. 

Complications  and  Sequelse.^ — 1.  Cutaneous  Systeai. — 
Erysipelas,  abscesses  (with  resultant  pyEcmia). 

2.  Respiratory  Tract. — CEdema  of  glottis  (whether  or 
not  as  the  result  of  eruption  in  the  air  passages),  bronchitis, 
broncho-pneumonia,  pleurisy. 

3.  Digestive  Tract. — Severe  ptyalism,  sloughing  of 
mucous  membrane  of  mouth,  severe  vomiting  and  diarrhoea. 

4.  Pregnancy. — The  patient  usually  aborts  and  dies. 
Still,  cases  are  recorded  in  which  the  mother  has  survived  the 
attack  and  produced  a  child  '  at  term  '  ^vith  small -pox  scars  on 
its  skin. 

5.  Special  Organs. — JSye.  —  Conjunctivitis,  abscess  of 
lachrymal  duct,  sloughing  of  cornea.    Ear. — Otitis. 

6.  Nervous  System. — Maniacal  delirium,  convulsions, 
post-febrile  palsy  of  limbs,  aphasia,  or  a  drawling,  '  scanning ' 
speech,  as  in  disseminated  sclerosis. 

Treatment. — 1.  Propltylactic. — Vaccination  may  be  per- 
formed with  salutary  results  as  late  as  the  sixth  or  seventh 
day  after  exposure  to  small-pox. 

2.  There  is  no  treatment  special  to  the  disease.  Place  the 
patient,  if  possible,  in  a  large,  well-ventilated,  cool  room  ;  this 
is  important,  as  experience  shows  that  small-pox  cases  which 
are  placed  in  tents  or  well-ventilated  wooden  huts  have  much 
less  subsequent  scarring.  In  other  words,  regard  each  pustule 
as  requiring  antiseptic  surroundings,  of  which  fresh  air  is  the 
best.  The  diet  should  consist  of  milk,  eggs,  and  beef-tea, 
given  in  frequent  quantities  in  order  to  maintain  the  patient's 
strength.  Iced  drinks  may  be  allowed.  Attend  to  the  state 
of  the  bowels  ;  they  should  act  daily.  On  the  other  hand, 
check  diarrhoea  and  vomiting  should  they  occur.  Beyond 
the  above,  treatment  should  be  directed  to  alleviate  symptoms 
and  complications.  Cold  lotions  may  Ije  applied  to  the  face 
if  there  be  mucli  irritation  ;  or  the  face  and  bodj'  may  be 
anointed  with  carbolised  oil,  cold  cream,  kc.  With  a  view 
to  prevent  disfiguration,  it  has  been  recommended  that  the 
papules  on  the  face  be  painted  witli  collodion  to  exclude 


ll 


SM.-\LL-POX 


105 


the  air,  or  that  the  vesicles  be  punctured  with  a  fine  needle  ; 
even  weak  solution  of  nitrate  of  sih  er  has  had  its  advocates, 
but,  as  stated  above,  Ave  have  seen  better  results  from  free 
A^entilation  in  tents,  than  in  hospital  wards  or  in  private  houses. 
Delirium  and  sleeplessness  require  the  exhibition  of  large  doses 
of  bromide  of  ammonium  (gr.  xx.),  or  small  doses  of  opium 
carefully  given,  and  withdrawn  if  unfavourable  symptoms 
arise.  Restraint  is  not  advisable  unless  absolutely  necessary, 
nevertheless  the  patient  should  be  constantly  watched.  Be 
prepared  to  treat  immediately  ophthalmia  or  cedema  of  the 
glottis,  both  of  which  may  supervene  suddenly.  During 
convalescence  from  so  exhausting  a  fever,  a  full  diet,  with 
some  wholesome  stimulant,  is  demanded.  Tonics  (cinchona, 
mineral  acids,  ttc.)  may  also  be  ordered  with  advantage. 

It  is  important  to  remember  that  it  is  a  strongly  infectious 
dLsease,  especially  to  unvaccinated  people,  and  that  the  danger 
of  imparting  the  disease  remains  until  the  last  scab  has  fallen. 

VACCINATION 

Definition. — Inoculation  of  cow-pox  (Vaccinia). 

Symptoms. — The  vii-us  can  be  introduced  into  the  system 
"y  inoculation  only,  after  which  there  is  an  apparent  incubative 
period  of  two  flays.  A  papule,  with  an  inflamed  areola,  forms 
on  the  third  day  at  the  point  of  inoculation  ;  this  becomes 
vesicular  on  the  sixth  day,  when  it  is  distended  with  clear 
vellowish  lymph  and  di.stinctly  umbilicated.  On  the  eighth 
'lay  pu.stulation  occurs,  after  which  the  crown  of  the  pustule 
falls  in,  the  contents  dry  up  and  form  a  scab,  wiiich  eventually 
falls  off  about  the  twenty-first  day,  leaving  a  depressed  cicatrix, 
•■-'hich  is  permanent.  The  constitutional  symptoms  are  as  a 
rule  insignificant.  There  may  he  a  .sliglit  increase  of  tempera- 
rure  during  the  vesicular  and  pu.stular  stages,  and  occasionally 
implication  of  the  nearest  lymphatic  glands  takes  place. 

The  above  .symptoms  may  be  modified.  Thus,  the  various 
stages  of  the  eruption  may  be  rctarrUjd,  or  they  may  be  ac- 
'^elerated  and  run  their  course  in  one  or  two  days  less  than  is 
u.sual.    Again,  the  eruption  iriay  not  j)ass  through  the  ordinary 
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stages,  but  cease  at  the  j^apular  stage,  forming  an  abortive 
form  of  the  disease  which  does  not  necessarily  give  any 
immunity  from  small-pox. 

Theories. — 1.  That  it  is  a  disease  antagonistic  or  antidotal 
to  small-pox.  2.  That  it  is  the  same  disease  as  small-iDOx,  which, 
having  passed  through  the  cow,  becomes  in  some  measure  a 
modified  disease,  and  which,  although  comparatively  inert 
when  re-introduced  into  the  human  blood,  confers  immunity 
from  an  attack  of  true  small-pox.  It  may  safely  be  asserted  that, 
given  perfect  vaccination,  small-pox  should  almost  be  an  un- 
known disease,  and,  indeed,  the  records  of  the  public  health  of 
the  community  in  the  last  century,  and  pictures  and  portraits 
of  the  people,  abundantly  testify  to  the  prevalence  of  this 
scourge  prior  to  Jenner's  priceless  discovery. 

Treatment. — No  treatment  is  usually  required  beyond 
protecting  the  inoculated  points  from  pressure  and  injury.  If 
there  be  any  marked  febrile  disturbance,  a  small  dose  of  castor 
oil  or  other  laxative  may  be  prescribed,  followed  by  saline 
febrifuge  (liq.  ammonise  acetatis). 

Vaccination  is  best  performed  by  the  direct  metliod  from 
arm  to  arm.  Select  a  healthy  child  (vaccinifer)  of  healthy 
parents,  who  has  been  vaccinated  and  in  whom  the  vesicles 
are  fully  developed  and  of  normal  appearance.  Open  a 
vesicle  on  the  sixth  day,  or  not  later  than  the  seventh,  else 
the  vesicles  are  tending  towards  pustulation.  AVhen  a  bead 
of  lymph  has  exuded,  scarify  the  arm  of  the  recipient  near 
the  insertion  of  the  deltoid  (the  I'ight  arm  is  usually  selected 
as  being  less  exposed  to  injury  whilst  the  child  is  being 
carried).  Avoid  drawing  blood  if  possible.  Then  smear  the 
scarification  with  lymph  taken  from  the  vaccinifei-  and  allo\\- 
it  to  dry. 

Precautions  — In  view  of  the  increasing  objection  to 
vaccination  certain  precautions  are  necessary.  (1)  If  possible 
the  arm  of  the  child  who  is  to  be  vaccinated  should  h<' 
cleansed  at  the  point  of  inoculation.  (2)  The  lancet,  needles, 
oi-  other  instruments  which  are  i:sed  should  be  free  from  rust, 
carefully  cleansed  and  made  aseptic.  (3)  Lymph  should  be 
taken  only  from  a  child  who  is  quite  free  from  disease  or 
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hereditary  taint.  Therefore  reject  all  lymph  from  a  syphilitic 
-or  a  strumous  child,  since  it  has  been  demonstrated  with 
■tlisastrous  results  that  syphilis,  erysipelas,  and  other  blood 
diseases  can  be  communicated  by  means  of  vaccination.  (4) 
Lymph  should  only  be  taken  for  inoculative  purposes  from 
children  who  are  the  subjects  of  primary  vaccination.  (5)  If 
possible  yield  to  the  Avishes  of  parents  who  desire  their  children 
to  be  vaccinated  '  direct  from  the  calf,'  as  although  there  is  no 
necessary  proof  that  the  animal  is  in  a  quite  healthy  state 
and  free  from  defective  hygienic  surroundings,  the  procedure 
removes  one  source  of  objection.  (6)  Repeat  the  operation  at 
puberty,  or  even  a  third  time  if  there  be  an  epidemic  of  small- 
pox. The  rule  probably  holds  good  that  if,  even  after  success- 
ful but  remote  vaccination,  subsequent  inoculation  of  the  vac- 
cine virus  produces  the  usual  phenomena  of  the  disease,  such 
person  was  not  entii-ely  immune  from  small-pox.  (7)  Inocu- 
late the  virus  at  the  first  vaccination  at  three  and,  if  jjossible, 
four  separate  and  distinct  points. 

CHICKEN-POX  (Varicella,  Glass-pox) 

Definition.  —  A  specific,  infectious,  eruptive  fever,  the 
eruption  appearing  in  succes.sive  crops,  and  passing  through 
the  stages  of  pimple,  vesicle,  and  scab. 

Etiology. — (a)  Predisposing  Causes. — Age. — A  disease 
-es.sentially  of  childhood.  Sex  has  no  influence.  Season. — Most 
■cases  appear  during  the  spring  and  summer  months. 

{b)  Exciting  Cause.— A  specific  poison  which  is  given 
oflf  by  the  breath  and  skin  of  a  person  suffering  from  the 
disease. 

Incubative  Period.  Not  positively  known  yet;  probably 
aVxjut  ten  to  fourteen  days. 

Symptoms.  Primary  Fever.— Slight  and  perliaps  un- 
noticed ;  la.sting  twenty-four  hours. 

Eruptio.v. — Appears  on  the  second  day,  usually  on  the 
back  and  shoulders,  then  on  the  face,  scalp,  trunk,  and 
extremities,  and  occasionally  in  the  mouth.  There  is,  however, 
no  definite  orfler  in  its  appearance.    The  r.-isli  consists  of  ro.sy 
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papules,  which  become  vesicles  in  twenty-four  hou  rs,  irregular 
in  size,  and  resembling  in  appearance  the  results  of  sj^rinkling 
the  skin  with  boiling  water.  The  vesicles,  which  are  also  occa- 
sionally umbilicated,  then  become  tilled  with  a  turbid  serum, 
and  in  one  to  two  days  after  they  dessicate.  The  eruption 
does  not  become  pustular,  except  under  the  influence  of  irrita- 
tion. The  scab  falls  off  three  days  later,  leaving  no  scar, 
unless  the  eruption  be  irritated  from  picking  or  pressure. 

During  the  whole  of  the  eruptive  period  the  fever  is  slight 
(101°  F.),  and  there  is  some  malaise  and  languor. 

Diagnosis. — From  Small-pox,  by  absence  of  severe  lumbar 
pain  and  fever,  and  by  the  rash  passing  from  vesicle  to  scab . 

Complications. — None.  Occasionally  the  pulmonary  com- 
plications common  to  all  febrile  disease  may  occur. 

Treatment. — Keep  the  patient  in  bed.  Give  a  saline 
febrifuge,  or  a  laxative  if  necessary.  Prevent  the  patient 
picking  the  eruption,  which  may  be  smeared  with  cold  cream 
or  with  carbolised  oil. 

SCARLET  FEVER 

Definition. — An  acute,  specific,  eruptive  disease  attended 
by  sore  throat.  The  eruption  consists  of  a  genera],  diffused, 
and  jDunctiform  blush,  followed  by  desquamation. 

The  term  '  scarlatina  '  should  not  be  used.  It  is  generally 
applied  to  mild  forms  of  scarlet  fever,  and  is,  therefore,  mis- 
leading. 

Etiology. — (1)  Predisposing  Causes. — Ar/c. — Essentially 
a  disease  of  early  childhood  (under  fi\  e  years),  although  adults 
may  suffer,  especially  if  tlieir  childhood  was  passed  without 
the  fever.  Season. — It  preNails  especially  in  autumn,  and 
then  often  in  epidemic  form. 

(2)  E.vciTiNG  Caush.  -  A  s])ecitic  poison  given  off  by  the 
breath,  skin,  and  emunctories,  or  by  fomites  (such  as  bed- 
clothes, garments)  of  an  infected  person.  It  may,  tlierefore, 
be  inhaled  or  taken  in  liy  the  mouth,  by  milk  and  other  foods. 
The  infectious  character  of  the  disease  is  very  marked  and 
lastinc     Cases  are  recorded  in  wliicli  tlie  fever  lias  lieen  con- 
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ireyed  to  distant  parts  by  letters  and  by  clothes.'  Micrococci, 
have  been  found  in  the  blood  and  other  tissues,  but  appai-ently 
these  are  not  specific. 

Incubative  Period. — From  twenty-four  hours  to  five  days. 
The  latter  duration  is  rare.  In  our  own  case  the  first 
symptom  of  fever  commenced  on  the  third  day  after  exposure. 

Symptoms. — Primary  Fever. — Begins  with  chills,  rigors, 
lassitude,  vomiting,  and,  occasionally,  convulsions  (in  children). 

Eruption  appears  at  the  end  of  the  first  day.  It  consists 
of  a  general  scarlet  blush,  disappearing  on  pressure,  inter- 
spersed with  minute  asperities  corresponding  to  hair  follicles. 
The  rash,  which  often  causes  great  itching,  may  be  compared 
to  the  appearance  of  red  blotting-paper  as  seen  through  an 
ordinary  lens.  It  first  appears  generally  at  the  pit  of  the 
stomach,  in  the  armpits,  or  at  the  flexor  surfaces  of  the  elbows, 
where  the  skin  is  soft  and  delicate.  It  lasts  usually  four  days, 
when  it  gradually  fades  and  disappears,  and  is  gone  by  the 
seventh  or  eighth  day.  This  is  followed  by  desquamation, 
which  is  not  entirely  completed  till  the  end  of  the  fifth  or 
■even  sixth  week.  Desquamation  occurs  in  large  flakes,  es- 
pecially from  the  palms  and  soles  ;  indeed,  a  complete  cast  of 
the  hand  may  be  shed.  The  dead  cuticle,  however,  lingers 
between  the  toes  and  fingers,  especially  on  their  dorsal  aspects. 
The  eruption  also  attacks  the  throat  and  fauces.  There  is 
injection  and  swelling  of  the  tonsils,  with  a  sense  of  soreness 
and  fulness,  the  voice  consequently  being  thick  and  'leathery.' 
The  sore  throat,  however,  is  mainly  pharyngeal. 

Other  Sy.MPTOMS.— The  temperature  rises  on  the  first 
day,  reaching  100''  F.,  or  higher.  On  the  second  day,  with  the 
appearance  of  the  rash,  it  is  still  higher  (103°  to  105°),  and 
continues  much  at  the  .same  level  till  the  sixth  day,  when  it 
suddenly  falls  to  about  99%  or  even  to  normal,  unless  there  be 
sorne  complication.    The  fever  thus  terminates  by  crisis. 

'  MurchiHon  records  a  striking  example.  A  woman  in  ScoUand 
attended  her  child,  who  was  ill  with  the  fever.  The  illness  was  fatal. 
Immediately  afterwards  the  mother  departed  for  India,  tiikinf.'  some  of  hor 
child's  clothing  in  a  box.  The  box  being  opened  in  the  lied  Sea  caused 
a  sever''  epidemic  of  scarlet  fever  on  board  ship. 
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The  tongue  is  charactei'istic.  At  the  end  of  the  primary 
fever  it  is  covered  with  thick  white  fur,  through  whicli  the 
injected  papilhe  protrude  and  stand  out  as  red  points  (straw- 
berry tongue).  Three  days  later  the  tongue  clears,  and  con- 
tinues to  do  so  rapidly,  till  it  is  abnormally  red,  with  the- 
projecting  papilloe  still  apparent  (raspberry  tongue).  This 
latter  condition  is  almost  pathognomonic,  and  should  lead  us 
to  suspect  scarlet  fever  if  the  disease  be  epidemic,  even  thougk 
no  other  sign  be  present. 


Fiii.  "2. — Tk^u'iciiatuuI':  in  scAiiuiT  fever. 


The  pulse  rises  in  frequency  with  tlie  temperature,  reaching 
120  or  more  per  minnte.  Respiration  is  hui-ried  ;  the  patient 
is  dull  and  apathetic,  wiiilst  delirium  is  often  present,  especi- 
ally at  night.  The  urine  is  concentrated  and  scanty, '/vith 
diminished  ciilorides  and  increased  urea. 

Diagnosis. — From  Mk.vslics. — By  the  absence  of  coryz.i 
and  catan-li  of  the  rcsjiiratory  tract  before  eruption.  The 
rash,  too,  is  unifoi-m  anil  .-ippears  early,  whilst  in  measles  it 
consists  of  du.sky  pink  p,-ipules,  and  is  not  a,].parent  till  the 
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third  or  fourth  day.  The  sore  throat  of  measles  is  laryngeal  ; 
that  of  scarlet  fever  is  pharyngeal. 

From  Diphtheria. — In  this  disease  albuminuria  is  always 
an  early  symptom  (Murchison)  ;  there  is  no  eruption,  and,  as 
a  nile,  the  throat  .symptoms  are  marked  by  a  characteristic 
exudative  membrane. 

From  Erythema,  which  occasionally  attends  septicjemia  and 
the  administration  of  certain  drugs  (copaiba,  iodides,  bromides, 
belladonna,  ic).  In  all  these  conditions,  except  septicaemia, 
a  marked  rise  of  temperature  is  rare,  and  the  diagnosis  is 
easily  settled  by  the  history  of  the  case. 

From  Tonsillitis. — This  disease  is  attended  by  marked 
inflammatory  swelling  of  one  or  both  tonsils,  accompanied  by 
a  sticky  exudation,  and  there  is  no  rash. 

Complications. — 1.  Acute  Tubal  Nephritis,  which  may 
supervene  early,  but  is  not  usually  found  till  the  end  of  the 
fever.  Arterial  tension,  with  accentuation  of  the  aortic  second 
sound,  together  with  scanty  secretion  of  smoky  urine,  should 
always  lead  to  examination  for  albuminuria. 

2.  Rheumatism. — Often  present  from  the  beginning,  and 
then  a  distre.ssing  symptom.  It  may  be  followed  by  peri- 
carditis and  endocarditis,  with  permanent  lesion  of  the  heart 
valves.  Indeed,  as  a  cause  of  valvular  disease  scarlet  fever  is 
more  important  than  is  generally  credited.^ 

3.  Throat  axd  Cellular  Cutaneous  System. — Sloughinsr 
of  glands  of  neck,  of  tonsils  ;  necimis  of  raucous  mem- 
brane and  perforation  of  cheek  {noma  j)arotidis)  or  of  vulva 
(runao.  vulvrr^).  The  two  latter  are,  however,  rarer  than  in 
inea.sles. 

4.  Ear. — Inflammation  of  tympanum,  which  may  lead  to 
necrosis  of  ossicles,  or  suppuration  with  perforation  of  inem- 
brana  or  of  roof  of  tympanum. 

•'».  Kehpthatory  Tract.  Oedema  of  glottis,  pneumonia 
(both  form.s),  hrorichiti.s,  pleuri.sy  (with  or  witliout  cHusion). 
The  latter  occurs  especially  towards  the  end  of  the  fever. 

6.  Pahturition. — Puer[)eral  .scarlet  fever,  a  most  grave 

'  Not*;,  also,  the  frfjf|uenta.s9ociation  between  llirout  iiffections  (.scar'et 
fever,  quinsy,  hospital  sore  throat)  and  iiiltaniiiiatlon  of  joinlH. 
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complication,  constituting  one  of  the  forms  of  puerperal  fever, 
and  is  generally  fatal. 

7.  Inflammation  of  Serous  Cavities,  with  serous  effusion 
into  pleursB,  pericardium,  or  peritoneum. 

Varieties. — (i)  Sc.  F.  Mitior. — In  which  the  symptoms  are 
mild  and  may  be  overlooked.  The  signs  may  be  confined  to 
a  slight  throat  affection,  but  with  no  rash  ;  or,  on  the  other 
hand,  the  rash  may  be  well  marked  and  the  throat  phenomena 
almost  absent. 

(ii)  Sc.  F.  Anginosa.- — In  this  there  is  high  fever  (106° 
to  107°  F.),  the  throat  symptoms  are  very  pronounced,  the 
parotid  and  submaxillary  glands  involved,  with  brawny 
swelling  of  the  neck  ;  vomiting  and  diarrhcea  are  often  urgent. 
The  rash  is  occasionally  deferred  till  the  third  day  and  is 
patchy  and  darker  in  character.  Head  symptoms,  such  as  high 
delirium  followed  by  stupor  and  coma,  are  usual. 

(iii)  Sc.  F.  Maligna. — Characterised  by  the  absence  of 
rash  or  its  rapid  disappearance  (vulgarly  '  gone  inwards  ')  ; 
or  its  conversion  into  petechiaj  in  some  instances  ;  by  fever  of 
a  low  typhoid  type  (with  dry  tongue,  muttering  delirium, 
diarrhoea)  ;  by  sloughing  of  tonsils  ;  an  acrid,  foetid  discharge 
from  the  nostrils,  and  otorrhcea  ;  by  swelling  of  glands  of  neck 
(always)  and  deep-seated  abscesses. 

It  may  be  remarked  that  at  times  there  is  a  difficulty  in 
classifying  a  given  case  under  any  of  the  above  headings.  It 
may  present  features  which  would  place  it  in  any  of  these 
categories.  Nor  should  it  be  forgotten  that  a  mild  case  may 
communicate  the  disease  to  another  in  a  most  malignant  form, 
the  severity  of  the  disease  apparently  depending  mainly  on 
the  constitutional  state  of  the  recipient. 

Prognosis. — Always  a  grave  disease,  since,  however  mild 
the  attack,  it  may  be  followed  by  fatal  sequelre.  The  death- 
rate  from  scarlet  fever  has  taken  the  place  formerly  occupied 
by  small -pox. 

Treatment.— Remove  all  curtains,  carpets,  and  superfluous 
furniture.  All  the  bedding,  clothes  and  personal  linen  should 
be  boiled,  or  otherwise  disinfected. 

The  treatment  of  a  mild  attack  demands  little  more  than 
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saline  febrifuges,  an  occasional  laxative,  together  with  anti- 
septic gargles  and  washes  '  for  the  mouth.  Our  chief  precau- 
tions should  be  directed  (1)  to  obviate  complications  and 
sequel*  ;  {-)  to  prevent  infection  spreading  to  other  inmates 
of  the  house.  Murchison  recommended  that  no  jDatient  be 
allowed  out  of  bed  under  a  month,  and  not  out  of  his  room 
under  six  weeks.  The  chest  should  be  daily  explored 
with  a  view  to  detect  cardiac  or  pulmonary  affections,  and  the 
urine  should  be  examined  daily  for  albumin.  In  view  of 
the  eminently  infectious  character  of  the  disease,  especially 
during  desquamation,  it  has  been  recommended  that  the  body 
should  be  well  anointed  with  carbolised  oil  (1  in  25).  We 
have,  however,  found  better  and  speedier  results  by  the  use 
on  alternate  days  of  a  hot  bath  to  which  a  handful  of  ordi- 
nary washing  soda  has  been  added.  This  causes  speedy  de- 
squamation, but  the  precaution  should  be  taken  of  ordering 
the  patient  to  sleep  between  blaixkets  or  in  a  flannel  gown. 
Any  greasy  application  to  the  skin  tends  to  check  diaphoresis, 
and  for  this  reason  we  do  not  recommend  inunctions.  The 
room  should  be  well  ventilated,  and  maintained  at  a  tempera- 
ture of  about  60'^. 

In  the  high  fever  of  Sc.  F.  Anginosa,  Ave  may  resort  to  a 
graduated  bath  (100''  lowered  to  70°  in  twenty  minutes),  or  to 
the  wet  pack  at  a  temperature  of  about  65°,  or  to  tepid  spong- 
ing. We  cannot,  however,  advise  any  such  procedures  in  the 
presence  of  bronchial  or  pulmonary  symptoms. 

In  this  variety  free  stimulation  is  generally  required 
(alcohol,  carbonate  of  ammonia),  together  with  plenty  of 
nourishing  food  Cmilk,  eggs,  .strong  beef  extracts). 

Severe  throat  afl'ections  may  be  treated  by  swabbing  the 
parts  freely  with  a  solution  of  nitrate  of  silver  (gr.  v.  ad  5 j.)  ; 
or  a  spray  of  antiseptic  lotion  (sulphurous  acid  1  in  500,  carbolic 
acid  1  in  50)  should  be  a[)[)lied  freely  to  the  nares  and  tliroat. 
[f  the  fiatient  can  use  a  gargle,  one  containing  free  chlorine 
or  potass,  pemiangan.  (gr.  ]  ad  §j)  is  excellent.  Implication  of 

'  f'otass  :  Chlor  :  ;  Acid  :  Hydrochloric  :  fnit  :  ni  vij. ;  Ai|uaiii 
ad  rviij.  .Misce,  fiat  Gar^'ar.  Pour  ihc  acid  on  tlie  ixdiisli  ^(ili.  and  llieu 
add  the  water,  which  is  thua  impregnated  with  ciilorine. 

I 


114 


SPECIFIC  FEVEES 


glands  of  the  neck  and  brawny  swelling  of  subcutaneous 
tissues  are  relieved  by  free  fomentation  and  poulticing.  Tt 
may  be  necessary  to  evacuate  deep-seated  pus. 

In  Sc.  F.  Maligna  the  chief  indications  for  treatment  are 
stimulants  and  food.  Give  nutrient  enemata  if  necessary. 
During  convalescence  iron  tonics  are  especially  indicated. 
The  food  should  still  be  plain  and  simple.  It  is  better  to 
avoid  butcher's  meat  for  quite  a  mouth  after  the  fever. 
Affections  of  kidneys  and  lungs,  and  other  sequelfe,  must  be 
treated  on  the  general  rules  laid  down  under  the  various 
diseases  of  these  organs. 

Subsequent  disinfection  of  the  patient's  room,  clothes, 
books,  and  iitensils  is  absolutely  imperative,  as  the  disease  wiU 
lurk  even  in  a  cobweb.  Burning  sulphur  is,  perhaps,  the  best 
way  to  disinfect  the  room. 

MEASLES  (Rubeola,  Morbilli) 

Definition. — An  acute,  specific  fever  characterised  by  an 
eruption  consisting  of  dusky,  pink  papules,  often  in  crescentic 
shaped  groups,  and  by  catarrh  of  the  respiratory  tract. 

Etiology. — (a)  Predisposing  Causes. — Age. — A  disease 
of  childhood,  although  adults  may  suffer  unless  rendei-ed 
immune  by  a  previous  attack.  Second  and  third  seizures,  how- 
ever, are  tolerably  frequent.  Season. — It  prevails  at  all  times 
of  the  year,  but  especially  in  winter  and  spring,  when  it  may 
assume  an  epidemic  character. 

(b)  ExciTiN*";  Cause. — A  specific  poison,  most  active  in  the 
early  stages,  given  off  by  the  breath  and  mucous  membranes 
of  the  respiratory  tract.    Micrococci  have  been  found  in  th 
respiratory  tract,  wliich  are  not  apparently  specific. 

Incubative  Period.— Fourteen  days.' 

Symptoms. — Primary  Fever. — Lasts  three  days.    It  is 

I  This  we  abundantly  in-ovecl  by  tho  following  record.  A  younp  gen- 
tleman attended  a  juvenile  party.  He  complained  there  of  febrile 
symptoms  which,  on  the  next  day,  were  seen  to  be  those  of  measles.  Tni 
or  twelve  children  in  different  families  who  were  guests  at  the  party 
sickened  with  febrile  symptoms  fourteen  days  afterwards,  and  all 
developed  typical  measles. 
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characterised  principally  by  catarrh  of  the  respiratory  tract 
and  its  offshoots.  Thus  we  find  sneezing,  coryza,  conjunctivitis, 
swollen  eyelids,  photophobia,  hoarseness,  and  cough.  In 
addition,  the  skin  is  dry,  the  tongue  furred,  the  pulse  is 
quickened,  the  urine  scanty,  the  temperature  raised  (100°  to 
102°),  and  there  are  rigors,  with  other  symj^toms  common  to  a 
specific  febrility.  Delirium,  convulsions,  and  diarrhoea  are  also 
frequent  concomitant  symptoms,  especially  in  children. 

Stage  of  Eruption. — Arrives  on  the  fourth  day.  The 
rash  consists  of  papules  slightly  raised  above  the  skin,  at  first 
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somewhat  resembling  flea-Vntes  owing  to  subcutaneous  engorge- 
ment of  the  capillaries.  As  the  papules  increase  in  size  they 
tend  to  coalesce,  oi'  to  Ix;  arranged  in  closely  aggregated  groups. 
Tlie  eruption  usually  first  shows  itself  on  thv  forehead,  and 
then  in  three  days  extenrls  to  thechest,  trunk,  and  extremities  in 
the  onler  namefl.  At  the  same  time  thesoft  palate,  and  buccal 
cavities  generally,  are  red,  injected,  and  distinctly  maculated, 
and  there  is  a  8en.se  of  discomfort  about  the  throat.    The  sore 
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throat,  however,  is  mainly  laryngeal.  The  febrile  symptoms 
also  increase  with  the  appearance  and  development  of  the 
rash,  the  temperature,  which  had  fallen  about  the  third  day, 
rising  to  104°  on  the  seventh  or  eighth  day  (third  or  fourth 
of  eruption),  when  a  period  of  crisis  occurs,  unless  there  be 
complications.  Then  the  temperature  suddenly  falls  to  100°, 
the  eruption  begins  to  fade  in  the  order  of  its  outbreak,  dis- 
appeai-ing  by  the  tenth  day,  and  is  followed  by  a  fine  '  branny  ' 
desquamation.  Diarrhoea,  if  it  has  not  already  supervened 
during  the  primary  fever,  frequently  accentuates  the  crisis. 

Stage  of  Desquamation  and  Convalescence  dates  from 
the  fall  of  the  temperature.  Desquamation  is  not  a  marked 
feature,  as  in  scarlet  fever.  Still,  it  may  always  be  observed 
after  much  eruption.  It  is  complete,  probably,  at  the  end  of 
the  second  week  (twenty-first  of  illness). 

Varieties. — (1)  Simple  Measles,  as  above.  (2)  Malignant 
Measles,  in  which  the  prostration  is  intense,  the  eruption 
dark  and  petechial  from  the  first,  or  suppressed  entirely 
('gone  inwards').  The  fever  is  of  a  low,  typhoid  character, 
with  delirium.  Complications  supervene  early,  especially 
broncho-pneumonia  and  diarrhosa.  Certain  epidemics  are 
characterised  by  this  type. 

Pathology. — No  very  distinctive  lesions.  There  is  a 
general  congestion  of  the  trachea,  bronchi,  and  smaller  air 
passages  ;  also  a  catarrhal  affection  of  the  mucous  surface  of 
ileun\  and  colon.  The  .spleen  is  often  enlarged  and  friable,  and 
the  blood  dark,  Avith  a  tendency  to  remain  fluid.  Beyond  the 
above,  we  should  only  expect  to  find  the  lesion,  such  as 
broncho-pneumonia,  which  was  the  actual  cause  of  death. 

Prognosis. — Favourable  as  a  rule.  It  will,  however,  be 
much  influenced  by  the  severity  and  type  of  the  attack,  th(> 
constitution  of  the  patient,  the  previous  state  of  his  health, 
and  the  presence  or  absence  of  complications.  The  disease  is 
very  fatal  in  poor,  ill-nourished  children,  and  in  Negro  races. 

Diagnosis. — From  Typhus  (.we  p.  135)  ;  from  A\'il/ie/n  (sceTp. 
116);  from  Scarlet Faver  {sco  p.  11 0) ;  from  Tonsillitis  (see  p.  2 1 0). 

Complications  and  Sequelae. — (1)  Respiratory  Thact.— 
Most  frequent  :  viz.  laryngitis,  bronchitis,  broncho-pneumonia. 
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and  pleurisy.  The  fever  also  frequently  renders  tubercular 
phthisis  active  in  those  hereditarily  predisposed.  Whooping 
cough  is  also  a  frequent  sequel  when  there  has  been  exjaosure 
to  this  disease. 

(2)  Skix  axd  Subcutaneous  Tissues. — Noma  ;  especially 
attacking  the  mucous  membrane  of  the  cheek  (n.  parotidis), 
the  vulva,  or  the  skin  on  front  of  the  chest.  As  a  rule,  it  only 
occurs  in  delicate,  unhealthy  children.  Abscesses  may  form  in 
different  parts  of  the  body. 

(3)  Alimentary  Tract. — Urgent  vomiting  or  diarrhoea, 
(i)    Special   Organs. — Eye. — Strumous  conjunctivitis. 

Ear. — Chronic  inflammation  of  the  middle  ear  (rare). 

Treatment. — Nothing  is  required  in  an  ordinary  case 
beyond  rest  in  bed  and  maintenance  of  a  warm  temperature 
(60^)  of  the  room,  from  which  also  exclude  any  glaring  light. 
The  diet  should  be  restricted  to  milk,  eggs,  and  meat  essences. 
The  cough  and  catarrhal  symptoms  generally  will  be  relieved 
by  hyoscyamus,  with  oxymel  of  squills,  or  ijaecacuanha,  or 
tolu.^  Gargles  and  diluent  di'inks  may  be  allowed  freely. 
The  bowels  should  act  regularly,  but  purgatives  should  be 
given  with  care.  For  the  treatment  of  complications  which 
may  arise,  refer  to  the  chapters  on  the  various  diseases. 

During  convalescence  give  iron  tonics,  and  in  those  cases 
with  hereditary  tendency  to  tubercle,  it  may  be  necessary  to 
recommend  a  course  of  cod  liver  oil,  or  a  prolonged  sea- 
voyage. 

GERMAN  MEASLES  (Rotheln,  Epidemic  Roseola) 

Definition. — A  specific,  infectious  fever,  occurring  in 
epidemics,  with  an  eruption  like  that  of  measles,  but  witli 
other  symptoms  reseml;ling  scarlet  fever. 

By  some  it  has  been  considered  a  hybrid  between  measles 
and  scarlet  fever  ;  l)ut  the  disease  reproduces  itself  oidy. 

Incubative  Period. — Uncertain  ;  varying,  according  to 
different  authors,  from  hve  to  twenty  days.  JJristowe  Hxes  it 
at  five  day.s. 

'  f^.  Hpt : /Ether  :  Nit:  in.v. ;  Oxymol :  Scillii;  m xx. ;  Mucil :  Acacifu 
"ixx. ;  Aquarri  a'l  f,!].  Misce. 
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Etiology. — Exciting  Cause. — A  specific  poison  given  oflf  by 
the  breath  and  skin. 

Symptoms. — Primary  Fever.— Lasts  two  to  three  clays, 
resembles  somewhat  the  similar  stage  in  measles.  Thus,  there 
are  rigors,  running  from  the  eyes,  cough,  sneezing,  a  dry  rather 
than  a  sore  throat,  and  at  times  diarrhcea  or  convulsions.  As 
a  rule,  however,  the  .symptoms  and  the  fever  are  milder  than 
in  measles,  the  temjjerature  not  reaching  above  101°  F. 

Eruptive  Stage. — Characterised  by  the  appearance,  on 
the  second  day  at  latest,  of  dusky,  red  papules,  only  slightly 
raised  above  the  skin  on  the  face,  anns,  and  chest ;  thence 
they  extend  to  the  rest  of  the  trunk  and  legs.  Hoarseness, 
cough,  and  laryngeal  symptoms  are  increased  with  the  out- 
break of  the  rash,  although  the  temperature  falls,  frequently 
coming  down  to  normal.  The  rash  lasts  five  days,  then 
gradually  fades,  and  is  followed  by  a  slight  desquamation. 
There  is  generally  also  some  enlargement  of  the  cervical 
glands. 

Complications. — None  important.  Lung  affections  may 
super\  ene,  but  not  as  a  rule. 

Diagnosis. — From  Measles. — By  the  fever  being  shorter  ; 
coryza  is  not  so  marked  ;  tlie  temperature  falls  on  the  appear- 
ance of  the  rash.  An  attack  does  not  give  immunity  against 
true  measles,  and  vice  versa. 

From  Tonsillitis. — This  disease  is  not  accompanied  by 
any  eruption. 

Treatment. — No  treatment  is  required  beyond  rest  in  bed 
in  a  warm  room.  Saline  expectorants  and  gargles  may  bo 
given  to  relieve  the  throat  symptoms,  as  in  measles. 

MUMPS    (Cynanciik  Parotidea) 

Definition,  —An  acute,  specific,  infectious  disease,  occurring 
mostly  in  epidemics,  and  characterised  by  inflammation  of  the 
parotid  and  salivary  glands,  ending  in  resolution. 

Etiology.— («)  Predisposing  C.wsv.s.— Age. — It  occurs 
mostly  in  cliildren  and  young  adolescents.  Season  appears  to 
exert  no  influence.  ' 
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(/))  Exciting  Cause. — A  specific  poison,  apparently  exhaled 
by  the  breath. 

Incubative  Period. — Varies  from  eight  to  twenty-one  clays. 

Symptoms. — The  onset  of  fever  is  sudden,  and  is  marked 
by  general  malaise,  rigors,  vomiting,  and  increased  temperature 
(100^  to  103°  or  104:°).  This  is  followed  in  from  two  to  three  days 
(it  may  be  less)  by  enlai-gement  of  the  parotid  and  submaxillary 
glands.  The  tumefaction  is  red  and  painful,  causing  difficulty 
in  opening  the  mouth,  and  therefore  pain  in  mastication  or 
in  yawning,  whilst  the  salivary  secretion  is  arrested  at  fir.st 
and  increased  afterwards.  The  inflammation  of  the  salivary  • 
glands  is  not  necessarily  symmetrical  ;  it  may.  attack  one 
side  and  then  subside,  to  be  followed  by  a  similar  affection  of 
the  opposite  gland.  In  the  case  of  the  parotid,  at  least,  the 
main  body  is  first  involved,  causing  obliteration  of  the  groove 
behind  the  lower  jaw  ;  thence  it  extends  to  the  socia  parotidis 
and  to  the  neighbouring  lymph  glands.  Desquamation  over 
the  surface  of  the  glands  sometimes  occurs.  The  fever  which 
marked  the  onset  of  the  disease  subsides  as  the  salivary  glands 
become  involved. 

Pathology. —  The  salivary  glands  are  inflamed,  causing 
proliferation  of  the  epithelium  of  the  alveoli,  and  cessation  of 
secretion.    The  inflammation  rarely  goes  on  to  suppuration. 

Complications. —  1.  Metastases. — One  of  its  characteristic 
features.  Inflammation  may  occur  in  the  testes  (orchitis),  in 
the  ovaries  (ovaritis),  or  in  the  mammaj  (mastitis).  Or,  after 
one  of  these  glands  has  become  afifected,  the  disease  may  even 
recur  in  the  parotid.  2.  IIheumatism,  with  sequence  of  endo- 
and  pf:ricardial  inflarnniation.    3.  Occasionally  Albuminuria. 

Prognosis.    FavouraVjle.   Permanent  injury,  however,  may 
occur  to  testes  or  ovaries. 

Treatment. — (iENEiiAL. — Rest  in  bed  ;  order  a  slight 
laxative  if  the  bowels  bf;  confined,  llelieve  sleejjlessne.ss  by 
bromides  or  by  hydrate  of  chloral. 

Local. — Apply  hot  fomentations,  with  or  without  opium, 
tf>  the  affected  regions.  Liniments  are  not  advisal)l(!.  If  sup- 
puration should  occur  the  pus  should  Ix;  evacuated  eai-ly. 

Iron  and  cod-liver  oil  are  often  indicated  during  con- 
v'alescence. 
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WHOOPING  COUGH  (Pertussis) 

Definition. — A  specific,  infectious  disease  mostly  in  children, 
charactei'ised  by  cough,  occurring  in  jDaroxysms,  consisting  of 
frequent,  short,  and  forcible  expiratory  eflbrts,  followed  by  a 
long  inspiration  which  produces  the  diagnostic  '  whoop  '  or 
'  crow.' 

Incubative  Period. — Unknown.  According  to  Henoch  it 
lasts  from  ten  to  twelve  days. 

Etiology. — 1.  Predisposing  Causes. — Age. — Early  child- 
hood, especially  between  the  second  and  the  sixth  year.  It 
rarely  afi'ects  adults  ;  yet  mothers  and  nurses  occasionally 
contract  the  disease  in  a  mild  form.  /Season. — More  preva- 
lent in  -winter  and  spring  ;  and  often  in  epidemics.  It  is  fre- 
quently associated  with  Measles  (West). 

2.  Exciting  Cause. — A  specific  poison  given  off  by  the 
breath,  and  infecting  the  respiratory  tract.  A  paroxysm  may 
be  excited  by  irritation  of  the  fauces  or  windpipe,  or  by 
distension  of  the  stomach.  There  is  also  a  distinctly  neurotic 
element  :  seizures  being  induced  by  their  occurrence  in  othei-s, 
and  hj  fear  or  anger. 

A  second  attack  is  rare. 

Symptoms, — Three  stages  of  the  disease.  1.  Catarrhal 
Stage. — In  this  stage  there  are  no  symptoms  which 
differentiate  it  from  ordinary  tracheal  or  bronchial  catarrh. 
There  is  some  wheezing,  and  dyspnoea,  with  cough,  wliich  often 
ends  with  retching.  Such  signs,  however,  would  be  suspicious 
if  occurring  in  a  child  during  an  epidemic  of  whooping  cough. 
This  stage  lasts  from  ten  to  twelve  days. 

2.  Convulsive  Stage. — Characterised  by  diagnostic  at- 
tacks of  cough.  The  paroxysms  are  frequently  preceded  by  a 
form  of  aura,  such  as  restlessness,  beating  of  arms,  or  even 
vomiting.  Then  ensues  the  bout  of  coughing,  ending  in  the 
'  whoop '  or  '  crow,'  due  to  spasm  of  the  glottis.  The  attack  is 
not  necessarily  terminated  at  the  '  whoop.'  It  may  begin  again, 
or  there  may  be  three  in  sequence.  During  the  paroxysms  the 
face  gets  red,  there  is  general  cyanosis,  increased  action  of  the 
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respiratory  muscles,  and  lachryniation.  It  is  followed  by 
exhaustion,  more  or  less  marked.  In  the  twenty-four  hours 
the  seizures  may  vary  in  number  from  ten  to  thirty,  or  even 
more.  They  are,  as  a  rule,  more  frequent  at  night.  It  is  im- 
portant to  note  their  frequency  as  a  guide  to  prognosis  and 
treatment.    The  duration  of  this  stage  is  about  four  weeks. 

3.  Stage  of  Decline. — The  cough  continues  and  is  still 
paroxysmal,  and  is  attended  by  redness  or  bloated  aspect  of 
the  face  ;  but  the  '  whoop '  is  absent,  or  only  rarely  heard.  This 
stage  lasts  from  two  to  three  weeks,  and  leaves  some  general 
bronchial  catarrh,  which  has  been  present  throughout,  as  a 
sequel. 

Diagnosis. — The  onset  of  the  disease  may  be  difficult  to 
detect.  If  there  is  a  history  of  exposure  to  infection,  and  if 
there  is  a  severe  cough  in  paroxysms,  worse  at  night  and 
attended  by  vomiting,  we  must  look  on  the  case  with  suspicion, 
and  order  isolation. 

When  the  cough  is  well  developed  it  may  be  confounded 
with  Larynyismus  Stridulus,  but  in  the  latter  disease, 
although  there  is  a  series  of  expirations,  each  one  is  attended 
or  followed  by  an  inspiratory  '  crow.'  Whilst  in  Pertussis 
there  is  a  long  sequence  of  expiratory  coughs,  to  which  suc- 
ceeds one  loud  and  characteristic  inspiratory  'whoop.' 

Prognosis. — Extremely  fatal  in  infants  under  one  year. 
Mortality  less  marked  in  children  who  are  older  and  stronger. 
Complications  affecting  the  lungs  are  the  chief  causes  of 
danger. 

Complications  and  Sequelse.— 1.  Those  Mainly  Due  to 
TiiK  VioLKXCK  OF  TiiK  Exi'iKATORY  Effort,  viz.  Interlobular 
emphysema  ;  h;emorrhages  from  the  lungs,  conjunctiva;,  ears, 
gums  ;  vomiting  ;  diarrhrea,  prolapsus  ani,  herniai ;  ulcer  of 
franum  linguje,  from  friction  against  the  lower  incisor  teetli  ; 
incontinence  of  urine. 

2.  Rk-spiratoky  TitACT. — ^Broncho-piieuiiionia,  phmrisy, 
phthisis,  and  ca.seatirm  of  bronchial  glands.  Measles  must 
also  be  included  under  this  hea/ling. 

3.  Cardiac  Hyn-cope.    From  exhaustion  of  heart  muscle 

4.  Nervous  Hyste.m.  Convulsions. 
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Treatment, — There  appears  to  he  no  specific  remedy. 
Bromides,  belladonna,  sulphate  of  zinc,  chloral,  oxalate  of 
cerium,  conium,  have  all  been  advocated,  with  a  view  to  arrest 
seizures.  Morphia  grain)  appears  to  give  the  best  results 
(Henoch).'  It  must,  however,  be  carefully  watched.  In  view 
of  the  germ  theory  of  the  disease,  children  have  been  ordered 
to  reside  near  gas-works,  or  to  play  near  the  refuse  heaps  from 
the  gas  retorts,  the  vapours  from  the  ammoniacal  compounds 
being  supposed  to  be  antidotal.  Carbolic  spray  and  vapour  of 
eucalyptus  have  been  prescribed  for  similar  reasons  ;  Init  pure 
air  is  probably  more  beneficial. 

Attention  to  diet  is  an  essential.  It  will  be  found  that 
patients  are  better  with  a  restricted  quantity  of  food,  given  in 
small  meals,  at  comparatively  short  intervals.  Milk,  eggs,  and 
farinaceous  puddings  are  best  for  children  ;  butcher's  meat 
being  avoided. 

TYPHOID  FEVER  (Enteric  Fever,  Abdominal  Typhus) 

Definition. — An  acute,  specific,  eruptive  fe^  er  lasting  over 
fourteen  days,  characterised  by  an  eruption  of  rose-coloured 
spots,  vanishing  on  pressure  and  appearing  in  successive  crops  ; 
and  by  diarrhoea,  hfemorrhage,  distension  of  the  belly,  and 
other  signs  pointing  to  the  small  intestine  as  the  seat  of 
the  principal  lesion. 

Etiology. — («)  Predisposing  Causes. — A(/e. — Commonest 
in  early  adolescence,  between  fifteen  and  twenty-five  years  ; 
rare  after  fifty  (this  is  supposed  to  be  due  to  atrophy  of  soli- 
tary and  agminate  glands).  Nevertheless  all  ages  may  sufler. 
Climate  und  Seiisoii.  — Most  prevalent  in  warm  and  temperate 
regions.  In  Britain  it  occurs  chiefly  in  late  summer  and 
autumn,  when  tlie  rains  have  washed  the  surface  drainages 
and  decompositions  into  wells.  This  is  often  spoken  of  as  the 
'  autumn  epidemic,'  which  begins  at  the  end  of  J  uly,  increases 
in  severity  with  each  succeeding  month  till  November,  when 
it  declines  as  the  cold  weather  sets  in.    In  spring,  therefore, 

'  IjL.  Liq:  Morphinii!  Acetalis  Miij.;  Oxyiucl :  Scilla>  iiixx. :  Aqiiam 
ad  fjij.  Misce. 
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the  disease  is  rare,  although,  to  a  certain  extent,  it  is  endemic 
all  the  year  round.  Locality  exerts  no  influence.  It  prevails 
in  to^vns  as  well  as  in  the  country.  Its  prevalence  of  late 
years  has  by  sorue  been  ascribed,  in  a  measure,  to  the  existence 
of  intramural  water-closets.  Station  of  Life. — All  ranks,  from 
prince  to  peasant,  are  liable  to  the  disease.  Constitutional 
Defects  do  not  apjaear  to  exert  much  influence  ;  on  the  other 
hand,  the  disease  appears,  in  certain  epidemics,  to  attack  the 
robust  and  the  '  newly  arrived '  to  an  infected  district. 
Second  attacks  may  occur. 

(b)  Exciting  Cause. — A  specific  poison  given  off  by  the 
excreta  of  a  tyj^hoid  patient  and  entering  the  alimentary  canal 
of  its  ^-ictLm.  Koch  has  described  a  bacillus  of  typhoid  which 
is  present  in  the  ulcers,  also  in  the  mesenteric  glands,  spleen 
and  other  organs.  The  bacilli  occur  in  groups,  each  individual 
being  rod-shaped,  two  to  three  /x  in  length,  and  a  third  as  bi'oad, 
with  distinctly  rounded  off  ends.  They  bear  spores,  either  occu- 
pying the  whole  breadth  of  the  organism,  or  at  the  ends  only.^ 

"VYells,  streams,  and  other  sources  of  drinking  water,  also 
milk,  may  be  contaminated  by  typhoid  sewage,  the  bowel  thus 
becoming  a  continuation,  as  it  were,  of  the  sewer.  It  has  also 
been  aV^undantly  proved  that  sewer  gas  itself  may  give  rise  to 
the  fever.  Two  cases  of  direct  infection  by  inhalation  of  the 
effluvia  of  typhoid  evacuations  have  been  observed  by  us.  But 
it  is  proVjable,  both  in  the  case  of  sewage  and  sewer  gas,  that 
such  contamination  is  due  entirely  to  the  presence  of  typhoid 
evacuations,  or  to  decompo.sing  feculent  matter. 

Incubative  Period. — Uncertain  ;  probably  about  twelve 
days  as  an  average. 

Symptoms.— DfR I xr;  the  First  Week  the  symptoms  are 
mild,  constituting  a  kind  of  primary  fever.  The  patient  suffers 
from  malaise,  lie  feels  chilly  and  \\ishes  to  sit  near  tlie  fire  ; 
he  has  lieadache,  the  bowels  arc  irregular,  this  often  l)eing 
exaggerated  by  some  af.erient  medicine  which  the  patient  lias 
taken.  In  many  cases  it  will  be  found  that  he  has  followed 
his  usual  daily  occujiation,  although  stricken  with  fever  for  the 
f'ast  four  or  five  days. 

'  See  Micro-organisms,  by  Fliigge.   New  Sydenham  Society. 
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As  the  disease  advances  he  becomes  restless  at  nights,  when 
the  fever  is  increased,  the  skin  being  hot  and  dry,  though 
moister  in  the  daytime.    The  pulse  has  risen  in  frequency  to- 
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100  or  120.  The  temperature  also  has  gradually  increased, 
showing  its  intermittent  character  by  rising  two  degrees  in  the 
evening  and  falling  one  degree  in  the  morning.  At  the  end  of 
the  hrst  week  the  evening  and  morning  observations  range 
from  102=  or  101=,  to  100°  or  lOP  respectively.  The  bowels  are 
loose,  the  evacuations  being  alkaline  and  offensive,  consisting 
mostly  of  bile. 

Ix  THE  Second  Week  the  fever  advances.  The  lips  are 
parched,  the  tongue  is  dry,  furred  on  the  dorsum,  but  clean  at 
the  tip  and  edges.  The  face  is  flushed  ;  there  is  pain,  tender- 
ness, and  gurgling  in  the  right  iliac  fossa  ;  the  spleen  is 
enlarged,  and  the  belly  distended.  Epistaxis  is  also  a 
common  symptom.  The  mind  keeps  clear.  The  characteristic 
eruption  makes  its  appearance  between  the  ninth  and  twelfth 
days.  It  consists  of  rose-coloured,  elevated  spots,  disappearing 
■on  pressure,  scattered  over  the  abdomen,  chest,  and  back,  and 
probably  found  on  the  limbs  if  carefully  searched  for.  As  a 
rule,  however,  the  rash  is  scanty,  and  often  not  found  or  over- 
looked. The  spots  appear  in  successive  crops,  eac'i  lasting 
about  four  days.  The  stools  are  still  alkaline  and  loose,  but 
have  now  assumed  the  typical  pea-soup  colour  and  consistency. 

Ix  THE  Third  Week  the  temperature  has  reached  the 
summit  of  the  curve,  with  a  daily  variation  of  two  degrees 
(101°  P.M.  to  102°  A.M.).  Sometimes  this  is  reversed,  the  morn- 
ing reading  being  higher.  The  patient  is  drowsy  and  deaf,  he 
is  delirious  at  night,  the  pulse  is  feeble,  the  tongue  dry  and 
fissured,  the  pupils  are  dilated,  diarrhoea  and  other  abdominal 
symptoms  continue.  Towards  the  end  of  the  third  week  the 
strength  has  much  diminished,  there  are  tremors,  subsultus, 
muttering  delirium,  a  dicrotous  pulse,  and  all  the  symptoms 
whic/i  constitute  the  .so-calied  '  typlioid  state.'  He  is,  indeed, 
now  suffering  from  tlie  effects  of  a  septicaemia.  At  this  period 
ob.stinate  vomiting,  or  diarrhoja,  or  ])erforation  may  take  place. 
The  rash  is  still  a[)parent. 

Tn'  the  FouitTH  Week,  unless  complicated  Ijy  /i  relapse, 
there  is  an  amelioration  of  all  the  symptoms.  Tlie  patient 
sleeps  better,  the  lieavy  stupor  pas.ses  off,  the  face  is  pale  and 
shrunken,  the  tongue  is  mcister,  and  the  stools  darker  and  of 
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thicker  consistency.  The  temperature  also  falls,  the  inter- 
missions being  less  marked,  until  finally,  about  the  twenty- 
sixth  or  twenty-eighth  day,  it  is  normal  in  the  morning, 
although  the  evening  record  may  still  be  high  (101°  or  more). 
Convalescence  cannot,  however,  be  said  to  have  set  in  until  the 
morning  and  evening  temperatures  are  both  normal  on  two 
successive  days. 

During  the  whole  of  the  fever  there  are,  in  addition,  all 
the  symptoms  common  to  every  specific  fever.  The  urine  is 
scanty,  of  high  sp.  gr.,  and  contains  an  excess  of  urea  with 
diminished  chlorides.  There  is  some  bronchial  catarrh,  with 
congestion  at  the  bases  of  the  luncfs. 

The  above  description  will  apply  to  an  ordinary  case  of  en- 
teric fever  ;  but  it  is  a  common  observation,  made  by  physi- 
cians who  have  studied  the  disease  in  Germany,  in  Egypt,  or 
in  India,  that  the  type  of  enteric  fever  in  these  countries  is 
much  more  severe  in  all  its  symptoms  and  complications  than 
in  Britain.  It  should  also  be  remembered  that  in  certain  warm 
climates  typhoid  may  be  complicated  by  malarial  influences 
which  considerably  modify,  if  they  do  not  entirely  alter,  the 
character  of  the  fever. 

Pathology. — The  characteristic  lesions  occur  chiefly  in  the 
glands  of  the  small  inteslAne  (Peyer's  and  solitary),  and,  there- 
fore, are  most  apparent  in  the  ileum,  caBcuni,  and  the  upper 
part  of  the  large  intestine.  The  infection  appears  to  start  in 
the  lower  part  of  the  ileum,  and,  although  it  extends  down- 
wards through  the  ilio-ca^cal  valve  to  the  colon,  it  is  more  in- 
tense as  it  proceeds  upwards  towards  the  jejunum.  The  glands, 
infiltrated  with  the  si^ecific  poison,  become  enlarged  and 
bile-stained.  Between  the  fourteenth  and  twenty-first  day 
ulceration  occurs,  the  ulcers  being  oval  or  circular,  with 
thickened,  irregular,  and  oxerhanging  edges,  and  \arying  in 
size  from  a  hemp-seed  to  a  penny-piece,  according  as  the 
solitary  or  agminatc^d  glands  are  invohed.  In  the  latter  case 
the  ulcers  are  situated  opimsite  the  attacliiiient  of  the  mesen- 
tery, and  have  the  long  a.\es  pai-allel  to  the  length  of  the  gut  ; 
but  by  no  means  in\ariably  :  a  typhoid  ulcer  is  friMiuently 
transverse  to  the  liowel.    The  lloor  of  the  ulcer  is  lined  with 
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flocculent  matter,  composed  of  sloughing  submucous  or  muscular 
coat,  according  to  the  depth  of  the  excavation.  If  the  necrosis 
proceed  to  the  peritoneal  coat,  a  local  peritonitis  may  occur, 
agglutinating  the  part  to  a  neighbouring  coil  ;  or  the  serous 
investment  may  be  perforated  by  a  pinhole  aperture,  causing 
general  peritonitis  and  death.  The  perforation  usually  occurs 
about  eighteen  inches  from  the  valve,  or,  more  rarely,  in  the 
csecum  or  appendix.  If  recovery  take  place,  the  ulcers  heal 
in  the  order  of  their  appearance,  each  ulcer  taking  about  two 
weeks  to  heal,  and  the  whole  process  of  healing  occupying  about 
four  weeks.    It  leaves  no  puckering  or  narrowing  of  gut. 

The  Mesenteric  Glands  are  also  swollen  and  congested. 

The  Spleen  is  enlarged,  congested,  and  friable. 

The  Voluntary  Muscles  will  be  found  to  have  undergone 
granular  and  waxy  degeneration,  these  changes  being  most 
marked  in  the  adductors  of  the  thigh,  and  the  recti  abdominis. 
The  lungs,  liver,  and  kidneys  are  more  or  less  congested. 

Complications.  —  («)  Gastro  -  Intestinal.  —  1.  Relapse, 
being  a  return  of  the  fever  (re-infection),  Avith  spots  and  other 
typical  symptoms.  The  attack  may  be  severer  than  the  initial 
fever.  A  .second  relapse  is  not  uncommon.  2.  Recrudescence, 
a  form  of  abortive  relapse,  characterised  by  a  slight  return  of 
pyrexia  and,  possibly,  diarrhoea.  3.  Severe  iniestincd  hannor- 
rhufje,  indicated  by  a  .sudden  fall  of  temperature  and  the  appear- 
ance— it  may  be  at  once,  or  the  next  day  or  two — of  melrena. 

4.  Urgent  diarrhwi,  also  cau.sing  a  marked  fall  of  temperature. 

5.  Constant  voraitin'j ,  which  should  make  one  suspect  perito- 
niti.s.  0.  PcrforrUion  and  peritonitis,  shown  by  abi-upt  fall  of 
temperature,  thoracic  respiration,  drawing  up  of  thiglis  on  the 
abdomen,  a  feeble,  wiry  [mlse,  and  a  drawn,  anxious  expression. 
7.  Exce.ssive  distension  of  the  intestines  with  gas  {Meteorism). 
>'<.  Jo,Hnflice  (rTirc). 

(h)  PiKHFiHATORV  Tract.-  TJIcer  of  the  larynx  (generally  in 
the  neighhourhoofi  of  the  arytenoid  cartilages),  bronciiitis, 
broncho-[)neumonia,  pleurisy,  activity  of  latent  tul)ercl(>. 

(c)  Circulatory  Hy.ste.m.  -Profuse  epistaxis,  cinhi.lisMi, 
and  thrornhf)sis  f)f  veins,  which  causris  (fdem;i,. 

(''/)  Cutaneous  and  Con.vkctive  Ti.ssues. — SLiugliing  of 
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skin  over  sacrum  or  scapulaa,  abscesses,  glandular  enlargements, 
alopecia. 

('')  Osseous  System. — Periostitis,  nodes,  necrosis. 

[f)  Nervous  System.  —  Deafness,  convulsions,  wild  de- 
lirium, post-febrile  dementia,  melancholia,  delusions,  catalepsy. 

(</)  Urinary  System. — Cystitis,  albuminuria. 

(/i)  Hyperpyrexia. — Always  a  grave  symptom.  From  re- 
cords of  many  cases,  we  find  that  a  patient  has  seldom  recovered 
who  has  presented  at  any  time  during  the  course  of  the  fever 
a  temperature  of  105°  or  ujawards. 

Finally,  we  conclude  that  no  fever  taxes  a  jDatient's 
strength  so  much  as  typhoid  does.  It  seems  to  detect  any 
weak  spot  in  his  constitution,  and  to  render  active  any  latent 
disease  or  constitutional  taint. 

Diagnosis. — From  Typhus. — See  table,  p.  13-5. 

From  Pxeumonia. — Sometimes  diflicult.  We  must,  how- 
ever, depend  on  auscultation,  the  presence  of  rusty  sputa,  of 
labial  herpes,  and  the  absence  of  spots  and  enteric  symptoms. 

From  General  Acute  Tuberculosis.  —  Inquire  into 
family  predisposition  to  tubercle  ;  examine  sputa  (if  there  be 
any)  for  '  bacillus  tuberculosis  '  ;  examine  the  choroid  for 
tubercle.  The  belly  in  tubercular  ulceration  is  usually  re- 
tracted, whilst  the  skin  is  dry  and  harsh.  The  diagnosis 
between  the  two  diseases  is  often,  however,  a  matter  of 
extreme  difficulty. 

From  Trichinosis. — Here  there  would  be  puttiness  of 
eyelids  and  face,  muscular  pains,  but  no  spots,  and  no  splenic 
enlargement. 

From  other  Specific  Fevers. — There  are  three  points 
which  cleai-  up  the  diagnosis,  viz.  :  (i)  the  fever  having  lasted 
longer  than  a  weelc,  with  no  synijjtonis  of  a  local  iullaiiuiiation 
to  account  for  it,  and  with  no  eruption  characteristic  of 
measles,  scarlet  fever,  or  small-pox  ;  (ii)  the  type  of  tlie  fever 
is  remittent,  grackuilly  becoming  intennittent  :  (iii)  the  pre- 
.sence  of  lenticular  rose  spots.    (Murcliison. ) 

Prognosis. — Should  always  be  guarded,  liowovcr  mild  the 
attack  a[)pcars  to  be,  since  tin;  ])atient's  life  may  b(>  destroyed 
bv  ri'liipsc  of  a  severe  type,  or  by  givi,\'e  complications  and 
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sequelfe.  The  death-rate  varies  from  ten  to  twenty-five  per 
cent.,  and  is  probably  higher  in  hospitals,  oAving  to  the  enfeebled 
health-  of  the  patients,  than  in  private  practice  amongst  the 
well-to-do.  The  graver  symptoms  are,  high  fever  (105°)  with 
sUght  morning  remissions  ;  urgent  vomiting  after  the  fourteenth 
day  ;  profuse  diarrho?a  ;  marked  meteorism  ;  severe  tremors 
(indicating  deep  ulceration)  ;  a  sudden  fall  of  temperature, 
with  signs  of  perforation  ;  relapse,  especially  if  the  symptoms 
of  the  new  attack  be  severe,  as  the  patient  is  in  a  condition 
less  able  to  Avithstand  the  fresh  onset. 

Treatment.  —  Perhaps  no  disease  has  caused  so  much 
diversity  of  treatment.  Some  practitioners  advocate  '  doing 
nothing '  beyond  giving  a  slight  saline  febrifuge  ;  others 
prescribe  acids  (dilute  hydrochloric,  tli,x.  t.  d.),  with  a  view 
to  counteract  the  alkalinity  of  the  evacuations  ;  again,  others 
advocate  gentle  purgation  (p.  hydrarg.  c.  creta,  gr.  iij. 
t.  d.),  with  a  view  to  eliminate  the  poison,  and  excellent 
results  appear  to  follow.  It  is  unquestionable,  however,  that 
the  best  line  of  treatment  consists  in  maintaining  the  patient's 
strength  and  conducting  him  through  the  fever.  Still,  the 
best  authorities  agree  that  disastrous  results  may  occur  from 
a  'do-nothing'  policy  as  from  one  which  is  meddlesome.  The 
symptoms  must  be  treated. 

The  room  should  be  warmed  and  well  ventilated,  and,  if 
possible,  of  good  dimensions.  Give  food  freely,  in  small  and 
frequent  quantities.  Eggs,  milk,  and  beef-tea  .should  con.sti- 
tute  the  chief  dietary,  and  should  be  continued  right  through 
the  fever.  Solid  food  (boiled  fish  or  fowl)  has  lieen  given 
three  days  after  the  temperature  has  fallen  to  normal  ;  but 
we  prefer  to  wait  at  least  a  week.  Stimulants  (brandy)  should 
only  be  ordered  when  required,  their  exhibition  being  de- 
manded if  the  pulse  be  frerpient  and  feeble  or  dicrotous,  if 
there  \,c.  much  delirium,  or  if  .subsultus  and  other  signs  of 
exhaustion  be  pre.sent.  The  quantity  of  lirandy  which  can  ho 
tolerated  by  a  j)atient  will  vary  considerably.  Four  ounces 
in  twenty-four  hours  may  be  sulhcient,  but  we  have  seen  ca.ses 
which  required,  anfl  in  wliom  recovery  was  ap])arent  ly  (lu(^  to, 
sixtetm  ounces.    Examine  thf:  bladder  daily  tn  .see  that  there 
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is  no  retention.  Prevent  bedsores  by  scrupulous  cleanliness 
and  change  of  bed-linen.  Immediately  remove  and  disinfect 
evacuations.  Further  remedial  measures  must  be  directed 
against  those  symptoms  which  by  their  exaggeration  become 
complications, 

Thus,  Diarrhoea,  if  excessive  (over  six  stools  in  the  day), 
should  be  checked  by  enema  of  opium,  dilute  sulphuric  acid 
(tll^x.),  and  tincture  of  opium  (in_x.),  catechu,  or  the  extract 
of  hiematoxylum. 

For  Vomiting. —  Order  turpentine  stupes  to  the  epigastrium ; 
and  give  dilute  hydrocyanic  acid  (llliij.)  with  effervescent 
alkalies,  or  bismuth,  or  lime-water.  Urgent  vomiting  after  the 
second  week  is  especially  grave,  often  preceding  (?  causing) 
perforation. 

For  ConstijMtion. — Diminish  the  quantity  of  milk.  Give 
castor  oil,  or  other  laxative,  or  order  enema  of  olive  oil. 
Avoid  irritant  purgatives,  which  cause  excessive  peristalsis. 

For  Tympanites. — Enema  of  turj^entine  ;  assafa3tida. 

For  Ilmnorrhage.  —  Mineral  acids;  opium,  turpentine, 
ergot. 

For  Sleeplessness  and  Delirium. —  Opium,  hydrate  of 
chloral  (if  the  heart-sounds  be  strong),  l)romides. 

For  Ferforation  and  Peritonitis. — Morphia,  in  large  doses. 
Of  late  years  the  question  of  enterectomy  has  been  advocated. 

For  Ilyperpyri'xia. — Quinine,  tepid  sponging,  ice-pack, 
graduated  bath  (100°  reduced  to  7')°  in  twenty  minutes).  The 
latter  procedure  cannot,  however,  be  adopted  without  due 
care  and  consideration.  It  ajipears  to  he  especially  contra- 
indicated  when  there  is  a  feeble  circulation,  with  cyanosis,  or 
when  there  are  marked  signs  of  puhuonary  congestion  and 
collapse. 

During  Convalkscknce. — Diet  is  still  an  inqiortant factor 
to  recovery.  The  food  should  still  Ik?  '  slojijiy.'  Avoid  bread 
ill  any  form  until  comjilete  recovery  has  taken  place.  Records 
distinctly  jKiint  to  many  cases  of  rela]>se  or  of  recrudescence 
dating  from  the  day  on  which  bread  was  given.  (St.  Thomas's 
lio.spital  Reports,  vols,  ix.,  x.,  xi.) 
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TYPHUS  FEVER  (Jail  Fever,  Ship  Fever) 

Definition. — A  specific,  contagious  fever,  lasting  fourteen 
days,  ^vith  an  eruption  at  first  resembling  that  of  measles, 
but  soon  becoming  petechial.  There  is  a  tendency  to  stupor, 
delirium,  and  the  typhoid  state. 

Etiology. —  (a)  Predisposing  Causes.  Age. — All  may 
suffer,  but  it  especially  attacks  people  over  thirty  years  old  (im- 
portant in  selection  of  a  nurse).  Climate. — Cold  and  damp 
(Britain,  Russia,  Danube  provinces).  Season. — The  fever  pre- 
vails in  winter,  when  the  poor  herd  together  for  warmth  ;  it 
disappears  as  spring  returns  and  when  houses  are  ventilated. 
Locality. — Found  only  in  towns  and  congested  districts. 
Station  of  Life. — Affects  the  destitute  and  the  poorest  of  the 
poor.  It  never  attacks  the  better  classes,  except  medical  men, 
clergymen,  and  visitors  amongst  the  poor.  Mental  Depres- 
sion o/ad  Anxiety,  Hardships,  and  Fatigue. — It  prevails,  there- 
fore, amongst  those  struggling  for  life,  and  also  in  the  retreat- 
ing army,  or  the  beleaguered  garrison,  in  greater  proportion 
than  in  the  victorious  troops. 

(h)  E.xciTiNG  Causes. — A  specific  poison  given  off  by  the 
body,  breatli,  and  excreta  of  a  patient  suffering  from  the 
fever.  The  poison  enters  by  the  respiratoiy  tract  or  by  the 
mouth.  The  fever  may  originate  de  novo  from  tlie  con- 
centrated exhalatif)ns  of  human  beings  crowded  together 
(hence,  in  former  times  called  jail  fever,  slave-sliip  fever).  The 
di.sea.se,  therefore,  often  occurs  in  epidemics  supervening  on 
famine  (potato  famines,  Irehmd  ;  cotton  famine,  Lancashire), 
and  i.s  .secondary  to  destitution,  and  is  not  related  to 
atmospheric  causes.  Epidemics  have  thus  been  predicted,  e.g. 
after  tlie  farninc  in  Ilussia  (1891-92). 

Incubative  Period.  From  a  few  liouns,  in  vii'ulcnt  out- 
breaks, to  fourteen  flays.    The  latter-  is  the  usual  pei-iod. 

Symptoms.  1.  Puimauy  Fevek,  Invasion. — Comes  on 
suddenly,  so  tliat  the  patient  knf)W3  the  day  on  which  he 
sickened.    It  is  attended  by  intense  frontal  lieadaclic  rigois, 
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thirst,  foul  tongue,  and  loss  of  appetite.  It  is  speedily 
followed  by  muscular  weakness. 

2.  Stage  of  Eruption. — Occurs  on  the  fourth  day.  The 
rash  consists  of  red-brown,  elevated  papules,  which  fade  on 
pressure  at  first ;  and  then,  owing  to  extravasation  of  blood 
from  the  contained  cajjillaries,  the  papules  become  converted 
into  petechias,  whicli  are  permanent  during  the  whole  fever, 
and  even  remain  apparent  after  death,  as  a  bruise  does.  The 
rash  is  first  seen  on  the  abdomen,  chest,  Ijaek,  and  arms  ;  it  is 
occasionally,  but  rarely,  found  on  the  face.  It  does  not  appear 
in  successive  crops,  and  may  be  scanty  or  abundant. 

The  fever  inci'eases  after  the  appearance  of  the  rash.  The 
temperature,  whicli  rose  at  once  on  the  day  of  invasion, 
continues  to  mount,  and  reaches  its  maximum  on  tlie  sixth  or 
seventh  day  (104°  or  Iiigher),  and  continues  high  to  the  end, 
with  slight  morning  remissions  only.  The  pulse  is  corre- 
spondingly quick.  Beginning  at  100,  it  is  accelerated  to  120 
or  more  on  the  fourth  or  fifth  day.  In  character  it  is  full  at 
first,  then  becomes  feeble,  or  it  may  be  intermittent,  or 
dicrotoiTS.  The  heart-sounds,  especially  the  first,  are  feeble. 
The  respirations  are  shallow  and  quick.  The  tongue  is 
shrivelled,  dry,  and  brown,  or  possibly  black  ;  sordes  collect  on 
the  teeth  and  lips  ;  the  bowels  are  constipated  as  a  rule,  and 
the  '  typhoid  '  state  is  a  well-marked  feature  at  the  end  of  tlie 
first  week.  The  aspect  is  heavy  and  '  drunken- '  looking  (cha- 
racteristic) :  the  face  being  suffused,  the  conjunctivje  injected 
('ferrety'),  and  the  pupils  conti-acted. 

The  body  exhales  an  offensive  odoui-  (called  by  different 
observer's  '  mousey,'  '  clieesy,'  '  damp  hay,'  '  poor's  smell '), 
which  is  almost  diagnostic.  Tlie  mental  condition  becomes 
obfuscated  early  ;  at  tlie  period  of  eruption,  delirium  is  con- 
stantly present,  being  increased  at  niglit.  Tremors,  subsultus, 
a  tendency  to  sink  down  the  bed,  and  signs  of  general 
prostration  are  mai'ked  features  ;  wliilst,  in  severe  cases,  picking 
at  the  lied-clothes  (carphologia,  (loccitatio),  incontinence  of 
urine,  and  coma  vigil  (a  state  in  wliicli  tlie  patient  lies  un- 
conscious, Nvitli  stai-ing  eyeballs)  show  tiie  gravity  of  the 
illness. 
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The  urine  is  scanty,  high-coloured,  and  concentrated,  with 
an  excess  of  urea  and  uric  acid,  and  diminished  chlorides. 
Albumin  is  not  uncommon. 

3.  Crisis. — Towards  the  fourteenth  day  of  the  illness  we 
look  for  a  marked  change.  If  the  case  is  to  end  favourably  the 
patient's  delirium  ceases,  intelligence  seems  to  return,  and  befalls 
into  a  quiet  sleep  from  which  he  awakes  refreshed,  '  rational, 
and  another  man '  (crisis).    Muscular  tremors  have  ceased  ;  the 


Fig.  o. — TK.Mi'EiiATuitE  in  tyi'Iius  fever 


temperature  has  fallen,  almost  vertically,  t<j  9(S-G°  or  lower; 
the  pul.se  regains  somewhat  its  normal  frequency  and  volume  ; 
and  there  is  a  deposit  of  lithates  in  his  urine.  From  tliis  date 
convalescence  is  rapid.  Tiie  tongue  cleans,  tlie  appetite;  returns, 
and  there  is  gradual  approach  to  health  and  strength.  Tt  is 
common  for  patients  after  recovery  from  typhus  to  exftress 
themselves  as  feeling  Ijftter  tlian  they  ever  did  before.  The 
fever  seems  to  consuirK!  all  rlcleterious  matter  which  had  pre- 
viously accumulated  in  the  system. 

On  tlie  othfT  hand,  tli(!  fourteentli  day  may  be  critical. 
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inasmuch  as  the  temperature  instead  of  falling  may  ascend 
to  106°  or  107°.  Profound  coma  is  present,  the  respirations 
become  more  hurried,  and  life  is  extinguished  apparently  by 
grave  cerebral  disturbance  and  failure  of  heart's  action.  The 
temperature  may  even  rise  to  108°  or  more  after  death. 

Varieties. — 1.  Typhus  Bubonides. —  Characterised  by 
marked  malignancy  of  the  fever,  and  induration  generally  of 
the  lymph  glands  throughout  the  body. 

2.  Typhus  8iderans. — In  which  the  patient  is  suddenly 
smitten  by  fever  of  a  most  virulent  type,  and  dies  within  a 
few  days,  or  it  may  be  hours. 

Prognosis. — Always  a  grave  disease  ;  about  one  in  seven 
cases  dies.  Mortality  is  somewhat  higher  in  males ;  in 
patients  over  thirty  years  of  age  ;  where  there  is  a  pre- 
sentiment of  death  ;  when  the  typhoid  state  is  well  marked  ; 
when  there  is  severe  delirium,  coma  vigil,  or  carphology  ; 
when  the  jDulse  is  persistently  over  120,  and  dicrotic, 
especially  if  the  cardiac  systole  be  almost  inaudible  ;  when 
the  eruption  is  dark  and  cojiious  ;  or  when  severe  complica- 
tions arise,  e.g.  Bright's  disease,  pi'onounced  pneumonia,  in- 
continence of  urine,  bed-sores,  and  abscesses. 

Complications  and  Sequelae. — 1.  Eespiratory  Tract. — 
Hypostatic  congestion  of  the  lungs  is  almost  invariably 
present  :  this  may  pass  on  to  true  pneumonia,  or  there  mny 
be  bronchitis  or  pleurisy. 

2.  Vascular  System. — Phlegmasia,  embolism. 

3.  Glandular  and  Cutaneous  System. — Bedsores,  ab- 
scesses, buboes,  especially  in  groins  and  axilla',  gangrene  of 
bauds  and  feet. 

4.  Urinary  System. —  Hannaturia,  Bright's  disease. 

.5.  Nervous  SvsTKAr. — Post-febrile  mania  or  dementia. — 
Occasionally  met  witli  after  all  ft'brile  states,  but  especially 
typhus. 

6.  Necrosls  of  Bones. 

Pathology. — There  is  no  mai-ked  specific  lesion.  The 
blood  is  black,  tarry,  and  uncoagubited  ;  the  muscles  are  soft 
and  flabby  ;  tlie  brain  is  congested  ;  and  decomposition  is 
rapid. 
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Diagnosis. — 1.  From  Pneumonia,  especially  affecting  the 
apex. — By  the  absence  of  petechial  spots  ;  the  presence  of 
rusty  sputa  ;  herpes  on  the  lips,  and  auscultatory  evidence. 
Inquire  also  for  any  history  of  exposure  to  infection  of  typhus. 

2.  From  Measles. — This  fever  usually  attacks  children, 
in  -n-hom  typhus  is  rare.  There  will  also  be  signs  of  coryza 
and  catarrhal  affection  of  the  respiratory  tract. 

3.  From  Purpura. — This  disease  is  non-contagious,  and  has 
no  febrile  symptoms.  Further,  the  presence  of  hfemorrhages 
from  the  gums,  and  other  mucous  surfaces,  together  with 
general  pallor  of  countenance  would  be  sufficient  to  exclude 
typhus. 

.  4.  Delirium  Tremens. — By  the  alcoholic  history  and  the 
absence  of  rash. 

■5.  From  Typhoid. 

Tablk  of  Diagnosis 


Age 

-Sea-son  . 
Climate  . 
L/<cality . 
Frojaency 
station  of  life 
Incubation 
Infection 

Onset 

Prostration 


General  .Symptom.? 
Eruption  . 


Tongue 
iVcvcl.H 
Belly  . 
I'npils . 
Pacies 
Temperature 

Pnbe  . 
'' xlon  r  . 
.Mental  state 

Ihiration 

Convalescence 
Complications 


Relapse  . 
Lesions  . 


Typhoid 


Youth,  under  twenty-five 
Autumn  .... 
Warm  and  temperate 
Towns  and  country 
Commou  .... 
Kich  and  poor  alike 
Not  definitely  known 
By  impure  water,  sewer-gas 
etc. 

Gradual  

Not  great  till  late  stages.  He 

often  walks  into  the  ward 
Intestinal  ami  aljdominal 
iSosc  .sjiots,  disaiipearing  on 

pressure 
Furred  ;  clean  at  tip  and  edges 
niarrha-a ;  stools  alkiiliiie 
Distended 

iJilateil  .... 

flM.tic  or  icteric 

Rises  gr.ulually  ;  markedly  In 
tcmiittent :  falls  gradually 

Quick  ami  full . 

Not  characteristic  . 

Generally  cl«3ir.  Slight delirinm 
in  second  or  tliird  week 

Over  twenty-one  days  . 

Gradual  f lysis; 

I'erfriration  ;  haimorrlinge : 
jieritonitis 

Common  

Ulceration  of  I'eyer's  and 
solitary  glands ;  enlarge- 
ment of  spleen 


Typhus 


Adults,  over  thii-ty 
Winter 

Col  d  and  damp 
Towns  only 
Rare 

Pnnr  and  destitute 
Twelve  to  fourteen  days 
By  concentrated  exhaliitious 

chie  to  overcrowding 
Suilden 

Immeiliate.    He  is  caiTied  into 

tlie  ward 
Cerebral 

Dusky  si)ots,  not  disappearing 

on  jircssure 
Dry,  brown,  or  black 
Constipation  ;  stools  acid 
No  marke<l  signs 
Contracted 

Heavy,  ihisky,  drunken 

Rises  suddenly  :  intcrniissioiis 

not  niarkeil  ;  falls  suildenly 
Quick,  feeble,  ami  ilicmtous 
Diagnostic  :  '  mousey  ' 
Stupor  and  coma  olnirncteri.stio. 

Delirium  early,  of  a  low  type 
Fourteen  days  oidy 
Sudden  ((crisis) 

Pneumonia;  enrdiao  failure; 

gangrene ;  buboes 
No  relatise 

No  intestinal  nloeration  ;  splcou 
not  enlarged  ;  blond  black 
and  tarry 
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Treatment. — («)  Prophylactic. — Prevent  overcrowding  ; 
allow  plenty  of  fresli  air,  by  constant  ventilation,  in  houses  or 
hospitals  where  the  destitute  are  lodged.  If  possible  ensure 
personal  cleanliness,  changes  of  linen,  and  good  food.  The 
nurses  should  have  plenty  of  food  and  rest,  and  should  be 
careful  not  to  inhale  the  patient's  breath. 

(h)  CuR-\TivE. — The  patient  should  be  placed  in  a  large, 
airy  i-oom,  if  possible  at  the  top  of  the  house.  The  disease 
will  not  extend  downstairs  to  the  rest  of  the  inmates  if  the 
house  he  kept  well  ventilated  with  fresh  air.  Absolute 
cleanliness  of  patient  and  of  bed  is  essential ;  hence,  a  good 
nurse  is  of  first  importance. 

The  main  indications  for  treatment  are  to  maintain  the 
general  strength  by  nutritious  food,  and,  if  necessary,  by 
stimulants.  Food  must  be  given  ;  and  if  it  cannot  be  taken 
by  the  mouth  it  must  be  administered  by  enemata,  but  every 
three  or  four  hours  only,  so  as  to  allow  rest  between  times. 

There  is  no  specific  drug  remedy.  Salines  may  be  given, 
but  ammonia  and  decoction  of  cinchona,  or  some  prepai'ation 
of  etliei-,  are  usually  required.  In  cases  of  severe  prostration 
sulphuric  ether  may  be  injected  subcutaneously.  Stimulants 
are  always  indicated  in  old  patients,  when  the  tongue  is  dry 
and  tremulous,  or  when  the  pulse  and  heart  sounds  are  very 
feeble.  Give  four  to  ten  ounces  (or  more)  of  brandy  per  dit'm, 
according  to  signs  of  exhau.stion.  Then  treat  symptoms  as 
they  demand,  e.g. — 

Constipation  should  be  relieved  by  calomel  or  castor  oil. 

Delirium  by  darkening  the  room,  perfect  quiet,  ice  to  the 
sliaved  head,  and  the  exhibition  of  bromides  in  lai-ge  doses. 
Opium  may  be  given  if  there  be  no  severe  cerebral  signs  ;  or 
hydrate  of  chloral,  provided  the  heart-sounds  are  not  too 
feeble.  Both  drugs,  however,  require  careful  w;xtching  on 
these  grounds. 

Retention  of  urine  may  require  catheterisation.  The 
bladder  should  certainly  he,  attended  to  daily- 

Convvlsions  are  usually  fatal.  We  sliould,  however,  give 
a  calomel  or  croton-oil  purgative,  or  diuretics,  with  ;i  view  to 
relieving  renal  congestion. 
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Other  symptoms  causing  trouble  should  be  treated  on 
general  grounds.  Quinine  and  iron  tonics  are  necessary 
during  convalescence. 

RELAPSING  FEVER  (Famine  Fever) 

Definition. — A  contagious,  non-eruptive  disease,  charac- 
terised by  high  fever,  congestion  of  the  liver  and  spleen,  and 
pains  in  the  back  and  limbs.  On  the  seventh  day  the  fever 
suddenly  subsides,  followed  by  seven  days  of  apparent  con- 
valescence, when  a  relapse  occurs,  with  renewal  of  all  the 
symptoms.  The  relapse  lasts  usually  about  three  or  four  days. 
A  second  relapse  is  not  uncommon. 

Causation. — {a)  Predisposing. — Age. — All  ages  suffer  ; 
but  it  specially  afiects  young  adolescents  between  fifteen  and 
twenty-five  years  of  age.  Season  apparently  exerts  no 
influence.  Occupation. — Tramps,  and  those  having  no  fixed 
abode.  Orer  crowding,  intemperance,  exhaustion,  depres- 
sion, and  similar  conditions  which  predispose  to  typhus. 
FoMiine,  however,  is  the  chief  predisposing  factor.  It 
therefore  occurs  in  epidemics  when  crops  have  failed,  and 
precedes  typhus,  the  one  being  directly  due  to  starvation,  the 
other  due  to  the  consequent  overcrowding. 

(6)  ExciTixr;  Cause. — A  specific  poison  conveyed  by  the 
atmosphere,  and  by  fomites.  In  the  blood  a  spirillum  or 
spiral  vibrio  {Sjnroclinda  Obermeieri)  has  been  discovered.  An 
attack  confers  no  immunity  against  a  second. 

Incubative  Period.— A' aries.  Evidence  tends  to  fix  it  at 
•■'  bout  riine  d;i,ys. 

Pathology.  No  marked  lesions  Ijeyond  congestion  of  tlie 
hvf;r  and  spleen,  accompanied  by  pigmentation  of  these 
organs. 

Symptoms.  Come  on  suddenly,  and  compc;]  the  patient  to 
rest  irj  \ifA  at  once.  Tlie  invasion  is  marked  l)y  rigors,  liead- 
ache,  thirst,  vomiting, and  lumbar  pains.  Tlie  temperature  rises 
at  once.  On  the  .seconrl  day  it  reaches  102  ,  oi-  lii^lier  ;  on  the 
third  day  it  is  as  liigli  as  1 01'^  or  100  '.  The  pulse  r.itv.  is  corre- 
spondingly accelerated,  amounting  to  110  or  i;JO  per  minute. 
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In  addition  to  these  symi^toms  we  detect  liremic  munnurs  over 
the  cardiac  oritices.  There  are  general  muscular  pains  and 
tenderness  in  the  abdomen,  especially  in  the  hypochondriac 
i-egions,  due  to  congestion  of  the  liver  and  spleen.  Jaundice 
is  often  present.  The  tongue  is  white  and  moist  ;  there  is 
constipation  ;  the  urine  is  concentrated.  But  there  is  an 
absence  of  stupor,  delirium,  and  rash. 

On  the  sixth  or  seventh  day  there  is  a  sudden  crisis.  The 
temperature  falls  at  once  to  the  normal  level  ;  the  tongue 
becomes  clean  ;  the  ajDpetite  returns  ;  the  pains  diminish  ;  the 
tenderness  over  the  liver  and  spleen  vanish  ;  and  the  patient  is 
apparently  convalescent. 

A  relapse  occurs  on  the  fourteenth  day,  with  a  return  of 
all  the  symptoms  attending  the  initial  attack,  but  it  is  of 
shorter  duration,  only  lasting  four  days. 

Prognosis. — Favourable.  Deaths  are  few,  and  these  are 
due  to  weakness  only.  Pregnant  women,  however,  generally 
abort  and  die.  Convalescence  is  slow,  and  is  often  retarded 
by  diarrhtea  or  pneumonia. 

Treatment. — No  special  drug  is  reciuired.  Order  a  mild 
purgative  with  salines.  Give  stimulants  if  needed.  The 
hyperpyrexia  may  be  treated  by  cold  baths,  prov  ided  there  are 
no  signs  of  lung  collapse  or  of  other  condition,  such  as  great 
prostration,  which  would  cause  risk. 

EPIDEMIC  INFLUENZA' 

Definition. — An  acute,  specific  fever  prevailing  in  wide- 
spread epidemics,  characterised  by  general  pains  esjiecially 
located  in  the  muscles  and  fascia^  a  heavy  '  drunken  '  asjiect 
of  face,  and  marked  mental  depression. 

Incubation. — .Short.    Twenty-four  iiours  to  three  days. 

Causation. — (a)  Pkkdisposixg  Causes. — Ji/c.—AW  may 
suffer,  but  it  especially  alH'cts  adults  and  people  in  advanced 

'  The  description  of  Uiis  fever  is  buscil  on  observiuions  of  the 
e].iileniics  occurring  in  liritain  in  tlie  winters  of  18110,  IS'll,  iind  1SS)2. 
I'he  disease,  however,  to  our  mind,  bore  nmuoh  stronger  resemblance  to 
Dengue  or  Break-Bone  fever,  common  in  the  East. 
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life.  Season. — The  fever  prevails  in  winter,  esi3ecially  if  cold 
and  damp.  It  disappears  on  the  advent  of  spring  and  warmer 
days.  Station  of  Life. — The  records  of  hospitals  and  of  private 
practice  show  that  the  fever  is  no  respecter  of  persons.  All 
ranks  contract  the  disease.  It  is  supposed  to  be  more  preva- 
lent amongst  the  '  well-to-do,'  but  this  is  really  not  so  ;  the 
apparent  increase  must  be  attributed  to  the  greater  publicity 
of  cases  affecting  the  'classes.'  Occupation. — Overwork, 
mental  strain,  and  anxiety  are  powerful  factors.  The  epidemic 
prevails  amongst  the  toiling  poor,  medical  men,  students, 
overworked  servants.  Hence  the  outbreaks  in  hospitals  have 
commenced  with  the  doctors  and  other  otficials. 

(6)  Exciting  Cause. — A  specific  poison  conveyed  from  one 
person  to  another  by  the  atmosj^here,  or  by  fomites.  PfeifFer 
has  disco\  ered  a  distinctive  bacillus.  The  disease  is  certainly 
contagious  and  infectious.  Second  or  even  third  attacks  are 
not  uncommon.  The  disease  appears  to  predispose  to  subse- 
quent attacks  rather  than  to  confer  immunity. 

Symptoms. — The  disease  is  marked  by  continued  fever 
from  tlie  onset  to  termination.  It  begins  suddenly,  the 
patient  being  able  to  fix  the  day  (sometimes  the  hour)  with 
precision.  The  initial  stage  is  marked  by  chills,  rigors,  thirst, 
vomiting,  and  loss  of  appetite,  signs  common  to  all  febrile 
states.  AVithin  a  few  hours  characteristic  jjains  supervene. 
The  eyeballs  are  sore  and  tender  ;  there  are  aches  and  pains 
in  the  tliighs,  especially  in  the  adductor  group  of  muscles,  and 
over  a  circumscribed  area  on  the  front  of  each  thigli  about  six 
inches  from  the  patella.  The  pains  in  tlie  back  extend  from 
lurnVjar  region  to  occiput,  the  patient  feeling  as  though  he  had 
been  beaten  by  a  heavy  stick.  The  temperature  rises  at  once, 
reaching  10-3^  to  \0'[°  or  even  higher-  on  tlio  second  day  ;  tlie 
face  is  flushed,  the  conjunctiva  injected,  and  there  is  a  licavy 
drtinkeri  aspect  of  face.  A  morbilliform  rasli  is  frec|uently 
seen  on  the  trunk  and  limbs,  lasting  about  forty-eight  hours. 
The  tongue  is  furred  and  flabby,  the  bowels  const ipiit I'd,  and 
the  urine  .scanty,  with  an  increase  of  litliates.  Tlic  s]i1im'ii  jind 
liver  are  u.sually  enlarged  and  tendfr.  Tn  nddition  to  these 
symptoms  there  is  great  [)n)Stration  and  inciital  depression, 
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amounting  at  times  to  a  fear  of  impending  death,  or  to  care- 
lessness as  to  recovery. 

After  the  third  or  fourtli  day  tlie  temioerature  falls,  and 
rapidly  regains  its  normal  level  ;  the  pains  diminish,  the  appe- 
tite returns,  and  the  patient  is  practically  convalescent :  but 
great  muscular  weakness  and  a  cough,  without  physical  signs, 
will  often  remain  for  days  or  even  weeks  after  the  fever  has 
disappeared.  Beyond  a  description  of  a  typical  case,  it  must 
be  pointed  out  that  the  epidemic  is  marked  by  a  large  number 

of  cases  which,  though  infectious, 
ai'e  difficult  to  recognise,  owing 
to  absence  of  marked  symjDtoms. 

Complications  are  probably 
the  most  dangerous  feature  of 
the  illness.  The  fever  poison 
seems  to  expend  itself  on  the 
different  nerve-centres,  especially 
those  controlling  the  respiratory, 
cardiac,  and  digestive  functions. 

1.  Respiratory. — Bronchitis 
is  an  invariable  accompaniment  ; 
it  lingei's  long  after  fever  has 
gone,  and  may  not  hnally  dis- 
appear till  weeks  after.  Pneu- 
monia is  a  frequent  .sequel  in 
neglected  cases,  or  it  may  mark 
the  very  onset  of  the  disease, 
and  destroy  life  at  once.  Tra- 
clieitis  and  laryngitis  are  also 
frequently  present,  and  often  from  the  initial  stages.  During 
convalescence  a  persistent  cough  may  be  present,  althougli 
auscultation  reveals  no  yiliysical  signs.  It  will  be  found, 
however,  that  there  is  sufficient  cause  in  the  iniiamcd  condi- 
tion of  the  upper  air-passages. 

2.  CiRCULATOiiV. — P(u-icardial  or  endocardial  inflammation, 
as  in  acute  rheuinatisni.  Syncope,  from  sudden  failure  of 
lieart's  action. 

;i.  DicKSTiVK.  Tonsillitis,  vomiting,  di.arrhii'a,  nuico- 
rnteritis,  and  gastni-inlcstinal  catarrhs. 
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4.  Urinary. — Hrematuria,  albuminuria,  vesical  catarrh. 

0.  Xervous. — Various  neuralgiaj  ;  peripheral  neuritis  ; 
mental  depression,  at  times  amounting  to  melancholia  ;  loss 
of  memory  :  and  amnesia. 

6.  Special  Organs. — Ear.  Otitis,  both  external  and 
internal,  frequently  followed  by  perforation  of  membrana 
tympani. 

Treatment. — 1.  Prophylactic. — The  great  preventatives 
appear  to  be  fresh  air,  plenty  of  good  food,  and  freedom  from 
overwork  and  anxiety.  In  view  of  its  established  infectious 
character,  persons  should  refrain  from  visiting  houses  or 
localities  where  the  disease  is  present.  Eucalyptus,  quinine, 
antipyrin,  salicin,  and  other  remedies  have  been  advocated 
as  preventatives  ;  but  we  have  no  actual  proof  of  the  efficacy 
of  any  in  this  direction. 

2.  Curative. — Keep  the  patient  isolated  in  bed,  and  in  a 
warm  room  well  ventilated.  The  diet  should  consist  of  hot 
non-alcoholic  drinks,  eggs,  milk,  and  beef-tea.  Oranges  may 
be  allowed  freely,  as  they  appear  to  satisfy  a  great  craving. 
.\s  regards  drugs,  we  have  found  excellent  results  from  the 
following  broad  line  of  treatment,  viz.  give  a  purge  at  the 
onset  (calomel  gr.  iij.  is  best)  ;  follow  this  by  salicylate  of  soda 
(gr.  X.)  and  bromide  of  ammonium  (gr.  x.)  every  fourth  hour. 
The  patient's  pains  are  relieved,  and  he  has  refreshing  sleep, 
and  there  appears  to  be  less  tendency  to  pericardial  and  heart 
complications.  Indeed,  the  fever  and  the  results  of  its  treat- 
ment bear,  in  many  respects,  a  resemljlance  to  acute  rheumatism. 
Complications  of  heart  and  lungs,  itc,  should  be  treated  on 
usual  grounds.  When  the  fever  has  subsided  the  patient  will 
probably  require  good  nourishing  food  and,  if  possible,  a 
generous  wine  (Burgundy,  Champagne)  or  good  malt  li(|uor. 
Convalescence  will  be  hastened  by  tonics,  cincliona,  nux  vomica, 
iron,  cod-liver  oil.  A  complete  cliange  of  air  to  the  .seaside 
eflects  wonders  in  removing  cough.  For  various  other  metiiods 
of  treatment,  see  '  iirit.  Med.  Journal,'  February  I<S!,)l'. 
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DIPHTHERIA  (Membranous  Choup) 

Definition. — A  specific,  contagious  disease,  characterised  by 
the  formation  on  the  mucous  membrane  of  the  throat,  air- 
passages,  and  elsewhere,  of  a  false  exudative  membrane  ;  also 
by  marked  exhaustion,  anasmia,  and  other  grave  constitutional 
symptoms. 

Causation. — («)  PREDisposiNr;  Causes. — Age. — Especially 
prevalent  in  children  under  ten.  Climate  and  LocaHty 
appear  to  exert  little  or  no  influence.  It  prevails  in  hot  as  in 
cold,  damp  climates  ;  but  more  frequently  in  spring  and  early 
summer.  It  occurs  in  towns  and  on  the  country-side. 
Family  Predisposition. — Certain  families  appear  prone  to 
acquire  dif)litheria,  as  also  scarlet  and  other  specific  fever.s, 
and  in  them  the  mortality  is  high.  Station  of  Life. — 
Po\"erty,  squalor,  unsanitary  dwellings,  are  strong  pi'edisposing 
factors.  Fa.rturition. — The  lying-in  woman  has  a  special 
tendency  to  receive  the  disease. 

(b)  Exciting  Cause. — A  sjiecific  poison  given  off  by  the 
breath  or  exudative  material.  Loeffler's  bacillus  is  now 
regarded  as  the  real  exciting  cause.  The  bacilli  are  rod-like 
bodies  the  same  length  as  a  tubercle  bacillus,  but  much  thicker, 
with  here  or  there  swollen  or  club-like  ends.  Wlien  they  are 
applied  to  the  aii'-passages  of  rabbits  and  fowls  they  produce 
the  characteristic  false  membrane  ;  but  it  is  necessary  that 
the  mucous  membrane  should  be  in  an  unhealthy  condition, 
or  present  small  abrasions  or  injuries. 

The  disease  may  be  imparteil  by  the  sputa,  or  Iireath,  or 
exhalations  of  a  patient  suffering  from  the  disease.  It  may 
also  be  conveyed  by  fomites  (clotlies,  bedding,  itc).  Evidence 
tends  to  show  that  the  disease  is  primarily  a  local  one  (an 
inoculation),  which,  extentling,  causes  constitutional  symptoms. 
It  is  eminently  contagious  and  infectious.  It  often  pi-evails 
in  epidemics  wliich  may  be  local  or  \vides]iread,  and  in  which 
tiie  mortality  is  Idgh.  Sporadic  oul  breaks,  on  the  other  hand, 
are  fret(uent,  when  the  d(sath-rate  is  not  so  marked.  Tt  may 
originate  de  ^lom  in  dwellings  in  close  jiroxiniity  to  cess- 
pools, or  to  ashpits  and  middens  whore  decomposing  fish  or 
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other  animal  matter  is  allowed  to  accumulate.  The  micro- 
organism is  apparently  thus  cultivated,  although  no  previous 
case  of  diphtheria  had  existed. 

Incubative  Period. — Two  to  five  days. 

Symptoms. — The  disease  varies  much  in  the  intensity  and 
character  of  its  symptoms.  It  may  be  a  mild  disease  only  ;  or 
it  mav  give  rise,  by  the  abundance  of  the  false  mem)n-ane,  to 
grave  mechanical  obstruction  to  respiration  ;  or  the  attack 
may  (as  in  scarlet  fever)  assume  a  malignant  character  froni' 
the  onset,  the  patient  dying  early  from  blood-poisoning.  In 
tlie  same  epidemic  the  symptoms  in  one  case  may  be  of  the 
mild  variety,  and  in  the  next  of  the  malignant  fonn.  This 
appears  to  be  due  not  so  much  to  the  virulence  of  the  poison 
as  to  the  receptivity,  or  to  the  constitutional  weakness  of  the 
suffei'er. 

Ill  an  ordinary  case  the  symptoms  commence  with  some 
abruptness.  At  first  a  general  feeling  of  '  out  of  sorts  '  is 
succeeded  by  anorexia,  feverishness,  pain  and  dryness  in  the 
throat  ;  the  face  is  pallid  or  heavy  looking  ;  the  pidse  soon 
ri.ses  to  100  or  more,  and  is  feeble  in  character.  Eespiration 
is  shallow,  quickened,  and  diaphragmatic.  The  temperature 
is  rai-sed  ( 1 00°  to  102°),  but,  as  a  rule,  there  is  not  so  much  fever 
as  the  severity  of  symptoms  would  suggest.  On  inspecting 
the  throat,  the  mucous  membrane  over  the  soft  palate  and' 
ton.sils  is  red  and  congested. 

After  twenty-four  hours  a  greyish  white  spot  appears, 
generally  on  one  ton.sil,  or  it  may  l)e  on  the  soft  palate.  The 
ton-sils  are  slightly  rcfloniatous,  the  nrch  of  the  palate  is 
swollen,  and  the  cervical  glands  enlarged  and  tender.  Soon 
other  points  of  infection  apjpear,  the  spots  then  increa.sing 
in  size  and  Ijecoming  greyish  in  colour,  with  a  tendency  to 
coalesce.  Tlie  bowels  are  constipated  ;  the  urine  is  scanty, 
or;casionally  smoky  from  the  presence  of  blood,  anrl  contiiins 
albumin  almost  from  the  first.  There  is  great  j)rostrati()n  fi-om 
the  onset,  tlie  pulse  is  feeble,  and  the  hfart-sounds  we;i  k.  Pallor 
is  also  a  marked  f:liaracteristic,  and  is  due  tf)  cxliiinsf  inn  and 
the  effect  of  the  poison  on  t\\c  system,  anrl  not  tn  the  ali)U- 
minuria. 
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On  or  about  the  fourth  day,  if  the  case  be  a  mild  one,  a 
general  improvement  takes  place.  The  pellicle  softens  and 
becomes  detached  and  is  expelled  ;  the  pulse  imjjroves  in  tone  ; 
the  cervical  glandular  enlargements  subside  ;  food  is  more 
easily  taken  ;  and  the  temperature  falls  often  below  the  normal 
line. 

But,  on  the  other  hand,  the  attack  may  pass  on  to  the 
severer  '  croupous  '  form.  The  symptoms  increase  in  severity. 
The  temperature  rises  to  103°  or  104°  ;  the  pulse  rate  increases 
to  1 20  or  more ;  weakness  and  languor  become  more  pronounced  ; 
there  is  drowsiness  during  the  daytime,  mth  restlessness  and 
delirium  at  night.  The  throat  signs  are  aggravated,  swallow- 
ing is  more  difficult  or  almost  impossible,  and  the  voice 
is  hoarse  or  reduced  to  a  whisper.  The  mucous  membrane  of 
the  throat  generally  is  livid  and  cedematous,  the  tonsils  and 
lymph  glands  increase  in  size,  whilst  the  pellicle  extends 
over  the  soft  palate  from  pillar  to  pillar.  The  fauces  are 
also  covered  with  a  tenacious  mucus,  and  there  is  pronounced 
foetor.  About  the  end  of  the  first  week  the  disease  has  pro- 
bably extended  to  the  air-passages,  causing  lividity,  stridor, 
and  dyspiiffia.  The  urine  is  more  scanty,  more  albuminous,  and 
contains  hyaline  and  blood  casts.  At  this  stage  even,  the 
membrane  may  soften,  become  detached  and  coughed  up,  with 
immediate  amelioration  of  symptoms. 

If  the  disease  assume  the  malignant  type,  symptoms  of  sep- 
ticaemia supervene.  The  fcetor  of  breath  increases  ;  the  false 
membrane  turns  brown  and  softens  ;  there  is  an  ichorous  dis- 
charge from  the  nostrils,  excoriating  the  mucous  surfaces  on 
which  new  pellicle  forms  ;  brawny  swelling  involves  the  neck 
from  the  parotid  regions  almost  to  the  clavicles  ;  the  face  is 
bloated  ;  the  pulse  feeble  and  intermittent ;  the  temperature 
falls  ;  and  the  patient  usually  passes  on  to  collapse  and  death, 
recovery  under  this  condition  being  rare. 

The  false  membrane  consists  mostly  of  exuded  fibrin,  witli 
proliferated  cells  on  the  surface  containing  micrococci  ;  whilst 
deeper  there  are  spores,  the  deepest  layer  consisting  mainly  of 
blood  cells  and  leucocytes. 

Complications  and  Sequelae.— 1.  Extensions.— To  trachea 
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and  bronchial  tubes  generally  (suspected  by  hoarseness  and 
lividity)  ;  to  pharynx  ;  to  Eustachian  tube. 

2.  HEMORRHAGES. — From  tonsils,  fauces,  or  air  passages  ; 
subcutaneous  ecchymoses. 

3.  Abscesses. — In  the  planes  of  areolar  tissue  of  the 
neck  ;  or  in  the  mediastina. 

4.  Cutaneous. — Formation  of  diphtheritic  membrane  on 
skin  at  some  ulcerated  surface,  or  on  vulva  or  anus. 

5.  Respiratory. — Stenosis  of  trachea  ;  bronchitis,  pneu- 
monia, collapse  of  lungs. 

6.  Muscular  Paralyses. — Due  to  neuritis,  involving  the 
muscular  tissue  of  the  soft  palate  (food  returned  by  nose), 
pharynx  (choking),  eyeballs  (strabismus),  extremities,  heart 
(syncope  or  sudden  death),  diaphragm  (dyspnoea),  ciliary 
muscle  (loss  of  accommodation),  and  neck  (rare).  A  numb- 
ness of  extremities,  especially  of  arms,  may  be  complained  of 
all  through  subsequent  life.    The  knee  jerks  are  usually  lost. 

Diagnosis. — 1.  From  Scarlet  Fever. — This  fever  is 
known  by  the  rash,  by  extension  of  the  throat-inflammation 
to  the  pharynx,  by  the  absence  of  albumin  in  the  early  stages, 
and  by  the  subsequent  tendency  to  dropsy. 

2.  From  Acute  Tonsillitis. — In  this  affection  the  invasion 
is  sudden,  and  runs  a  quicker  course.  The  inflammation  may 
go  on  to  suppuration  (quinsy)  ;  further,  pallor  and  exhaustion 
are  not  marked  features  ;  there  is  no  false  membrane,  nor  are 
the  cervical  glands  involved.  It  is  usually  also  one-sided  : 
but  so  may  diphtheria  be.  If,  however,  tliere  is  on  one  tonsil 
a  membranous  patch  which  tends  to  increase  in  size  and  to 
invade  the  soft  palate,  and  which  is  accompanied  by  hoai-se- 
ness  and  other  signs  of  laryngitis,  the  case  should  be  regarded 
as  more  than  su.spicious  of  diphtheria. 

3.  From  Thru.su. — The  aphthous  patches  appear  as  round 
points,  on  the  cheeks  and  tongue  by  preference  ;  and  tliey  are 
of  acid  reaction,  and  flourish  in  acid  secretions. 

Prognosis. — A  very  fatal  disease.  In  .some  epidemics  the 
flpath-rate  has  risen  to  80  per  cent,  or  higher.  Frequently 
whole  families  have  been  wiped  out.  It  is  especially  fatal  in 
tlie  young  and  feeble  ;  although  infants  at  the  breast  may 
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escape  the  disease.  Gravity  of  prognosis  is  increased  by  ex- 
tensions, especially  to  trachea  and  air-passages  ;  by  slo^vness 
and  feebleness  of  pulse  ;  by  fall  of  temperature  during  the 
height  of  the  disease.  Death  may  be  due  to  asthenia,  to  as- 
phyxia, or  to  syncope  (cardiac  paralysis).  Hence  death  is 
liable  to  supervene,  even  in  apparent  convalescence,  from 
strainuig  at  stool,  or  any  muscular  exertion. 

Treatment, — The  patient  should  be  placed  in  a  warm  room, 
the  temperature  of  which  should  be  maintained  at  60°  by 
means  of  a  good  fire  and  a  steam-kettle.  An  atmosphere  of 
sulphurous  acid,  procured  by  placing  sulphur  on  live  coals, 
is  always  well  tolerated  by  the  patient,  and  exerts  a  beneficial 
influence. 

All  vessels,  utensils,  and  linen  used  by  the  patient  should 
be  carefully  cleansed  and  disinfected,  or  destroyed. 

1.  Local. — The  local  treatment  consists  of  the  use  of 
various  gargles  or  the  application  of  washes  or  sprays.  Few 
diseases  have  had  so  many  local  remedies.  As  gargles  we  may 
give  tincture  of  perchloride  of  iron  (mxxx.  ad  or  nitrate  of 
silver  (gr.  v.  ad  or  solution  of  free  chlorine.  Dr.  Donald 
Hood  recommends  that  all  gai'gles  should  be  warmed.  We 
may  apply  solutions  of  permanganate  of  potash  (gr.  ij.  ad  5j.), 
of  carbolic  acid  (1  in  25),  or  sprays  of  solution  of  sulphurous 
acid,  lactic  acid,  etc.  We  have  also  seen  good  results  from 
swabbing  the  throat  with  papain,  with  solution  of  chloride  of 
zinc  (20  per  cent.),  or  better  still  with  saturated  solution  of 
salicylate  of  soda.  Sprays  of  solution  of  boracic  acid  (gr.  iij. 
ad  §j.)  are  also  useful.  Steam  inhalations  may  also  be  ordered 
with  advantage ;  and  the  occasional  allowance  of  ice  to  suck 
is  a  grateful  adjunct. 

2.  Constitutional. — The  disease  is  one  which  urgently 
requires  plenty  of  good  food.  It  should  be  in  concentrated 
liquid  form,  such  as  beef-tea,  chicken  broth,  and  other  animal 
food  extracts,  eggs,  milk.  Stimulants  also  are  generally 
demanded,  the  quantity  being  regulated  by  the  condition  of 
the  pulse.  For  insomnia,  bromides  are  the  safest ;  yet  mor- 
phia may  be  given,  if  carefully  watched.  Avoid  constipation, 
owing  to  tlie  risk  of  fatal  syncope  when  straining  at  stool. 
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The  question  of  tracheotomy  when  asphyxia  is  threatened  is 
an  important  one.  It  should  be  performed  at  once  if  danger 
be  imminent,  a  delay  even  of  a  few  hours  being,  at  times, 
disastrous.  It  is  a  good  rule,  however,  not  to  perform  the 
operation  on  infants  under  one  year  of  age,  as  it  is  seldom 
successful,  nor  should  it  be  advocated  if  there  are  other 
conditions  which  point  to  impending  death.  Intubation  of 
the  larynx  has  been  successfully  practised ;  and  in  many 
instances  appears  to  be  more  successful  than  tracheotomy. 
(See  W.  W.  Ord,  '  Thesis  for  M.D.  Oxon.') 

During  convalescence,  which  is  often  prolonged,  iron, 
quinine,  cod-liver  oil,  or  other  tonics  are  indicated. 

MALARIAL  FEVERS 

Definition. — Fevers  which  are  due  to  the  reception  into 
the  blood  of  specific  poisons  emanating  from  marshy,  un- 
cultivated lands  ;  and  characterised,  for  the  most  part,  by 
attacks  which  are  paroxysmal,  with  complete  intermissions 
between  ;  or  by  a  general  febrility  to  which,  from  time  to 
time,  distinct  exacerbations  are  added  ;  these  exacerbations 
remitting  only,  the  actual  fever  not  terminating  with  the 
remission. 

Causation. — (a)  Predisposing. — Age  and  Sex  appear  to 
exert  no  real  predisposing  infiuence.  The  disease  occurs  more 
frequently  in  adult  males,  but  this  is  probably  due  to  their 
greater  exposure  to  malaria.  Climate. — More  frequent  in 
temperate  or  in  tropical  countries  ;  yet  the  fever  is  not  due  to 
heat  alone,  which  is  only  one  predisposing  factor.  Eace. — 
More  prevalent  amongst  Europeans  than  dark  races  ;  and 
fresh  comers  to  a  district  where  the  disease  is  endemic  are 
particularly  prone  to  acquire  it.  Locality. — Low,  damp  re- 
gions. Still  it  may  prevail  in  places — e.g.  a  row  of  houses — 
which  are  elevated,  but  exposed  to  winds  which  have  passed 
over  malarial  ground.  Condition  of  Life.  — Privations,  fatigue, 
all  predispose  ;  as  also  does  a  previous  attack. 

(b)  Exciting  Cause. — A  specific  organism.  The  genera- 
tion of  the  poison  is  not  due  to  wet,  as  it  frequently  disappears 
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in  malarial  regions  during  the  rainy  season  ;  nor  is  it  due  to 
vegetable  decomposition,  else  London,  with  its  dust-bins, 
would  suffer  ;  but  it  appears  to  be  dependent  on  two  or  three 
factors,  the  principal  being  a  porous,  damp  soil,  rank  vegetation, 
and  want  of  cultivation.  Swampy  land  when  drained  and  cul- 
tivated no  longer  gives  off  the  miasm  ;  but  if  allowed  to  relapse 
into  its  primitive  state,  ague  again  prevails.  Nevertheless, 
drainage  in  some  instances  increases  the  poison,  this  being  due 
to  the  exposure  to  heat,  and  the  decomposition  of  vegetable 
matter  which  had  been  pi-eviously  covered  by  water.  For 
similar  reasons  an  outbreak  of  ague  may  result  from  excava- 
tions or  other  disturbances  of  soil,  the  poison  which  had  been 
buried,  maybe  for  years,  being  thus  disturbed  and  liberated. 
Thus  coolies  in  India  contract  ague  when  making  railways 
and  breaking  up  the  soil. 

The  miasm  is  confined,  as  a  rule,  to  low-lying  ground,  and 
does  not  extend  to  any  great  altitude  ;  it  easily  passes  along  the 
surface  from  one  region  to  another,  but  it  is  absorbed  by 
running  water,  and  its  spread  is  im23eded  by  a  belt  of  trees. 
Possibly  the  same  poison,  or  the  miasm  from  the  same  swamp, 
may  produce  dysentery. 

Laveran  has  described  a  specific  htematozoon  of  spherical, 
or  flagellate,  or  crescentic  shape,  which  attacks  the  red  blood 
corpuscles  and  lives  at  their  expense. 

INTERMITTENT  FEVER  (Ague) 

Definition. — A  specific,  non-contagious  fever  due  to  malaria, 
occurring  in  paroxysms  which  are  characterised  by  a  cold,  a 
hot,  and  a  sweating  stage  ;  with  intervals  of  comparative 
good  health  between  the  attacks,  and  a  tendency  to  re- 
currence. 

Incubative  Period. — Uncertain.  Probably  from  six  to 
twenty  days. 

Pathology. — The  spleen  is  deeply  engorged  with  blood,  and 
consequently  firm,  and  enlarged  to  many  times  its  natural  size. 
A  similar  engorgement  is  found  in  the  liver,  and  in  the 
submucous  tissue  of  the  alimentary  canal  generally.    The  blood 
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itself  is  thin  and  pale,  from  increased  quantity  of  leucocytes, 
and  dropsical  effusions  are  consequently  frequent  in  severe  cases. 

Symptoms. — In  people  who  have  suffered  previously  there 
are  some  premonitory  signs  by  which  an  oncoming  seizure  may 
be  recognised,  such  as  languor,  headache,  constipation.  If  the 
temperature  be  taken,  it  will  be  found  to  have  risen  to  about 
100°. 

But  in  a  first  attack  the  typical  symptoms  commence  at 
once.  Its  course  is  divided  into  three  distinct  stages  :  the 
cold,  the  hot,  and  the  sweating. 

Cold  Stage. — Commences  with  drowsiness  and  headache 
followed  by  rigors,  tremblings  of  limbs,  chattering  of  teeth, 
'  goose-skin,'  and  a  general  sense  of  cold,  especially  in  the  loins 
and  back.  The  face  is  pallid,  the  hands  blanched,  the  nails 
being  blue  or  livid.  The  patient  asks  for  blankets  and  warm 
clothing,  yet  the  actual  temperature  of  the  body  is  febrile, 
being  as  high  as  102°  or  104°.  The  pulse  is  quick  and  small  ; 
the  urine  copious  and  pale,  with  an  increase  of  urea  and  uric 
acid.  This  stage  lasts  about  an  hour,  and  is  followed  by  the 
Hot  Stage,  during  which  the  chilliness  gives  way  to  a  sense 
of  comfortable  warmth  ;  the  aspect  of  the  patient  is  also 
changed,  the  face  being  flushed,  the  conjunctivje  injected. 
The  skin  becomes  moist  ;  there  is  marked  thirst  ;  the  pulse  is 
increased  in  volume  ;  the  lumbar  pain  is  diminished,  and  is 
replaced  by  severe  headache  ;  the  urine  is  still  abundant,  but 
darker  ;  the  respirations  shallow  and  quick  ;  and  the  tempera- 
ture rises  often  to  10-5°  or  106°,  although  it  is  never  so  high 
as  the  patient's  symptoms  would  lead  us  to  suppose.  On 
examining  the  abdomen  the  spleen  is  found  enlarged  and 
softened,  and  the  liver  painful.  This  stage  lasts  about  two 
hours.  To  this  succeeds  the  Sweating  Stage. — Here  the 
temperature  falls  ;  the  skin  becomes  moister  ;  then  a  copious 
diaphoresis  occurs,  first  on  the  forehead  and  chest,  and 
then  gradually  over  the  whole  body.  The  general  pains 
disappear,  the  respiration  becomes  easy,  the  urine  is  scanty 
and  loaded  with  lithates,  although  the  urea  is  diminislied. 
Gradually  the  .sweating  subsides,  and  the  patient  falls  into  a 
refreshing  sleep.    This  stage  lasts  aliout  an  hour. 
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In  different  attacks  all  the  various  stages  may  be 
shortened,  the  whole  seizure  .being  completed  in  from  two  to 
three  hours  ;  or  an  attack  may  be  anticipated  or  postponed 
by  some  surrounding  influences.  During  the  interval  the 
patient  is  apparently  well,  though  he  may  suffer  from 
dyspepsia  or  giddiness  and  other  discomforts.  In  India  there 
does  not  appear  to  be  any  distinct  type  of  ague.  A  case  does 
not  present  the  cut-and-di'ied  symptoms  described  in  books  ; 
but  there  is  usually  a  daily  exacerbation  of  fever  in  those  who 
suffer  from  ague. 

Varieties. — 1.  Quotidian  Ague. — The  commonest  variety, 
in  which  the  attack  occurs  daily  at  the  same  hour,  most 
frequently  at  about  ten  a.m. 

2.  Tertian. — In  which  forty-eight  hours  intervene  between 
the  first  symptoms  of  the  seizures.  Thus  it  recurs  every 
third  day. 

3.  Quartan. — In  which  seventy-two  hours  elapse  between 
the  outbreaks,  which  recur,  therefore,  every  fourth  day. 

4.  Other  subvarieties  are  described  (Double  Quartan, 
Double  Tertian,  &c.)  which  may  be  regarded  as  mixtures  of 
quotidian  ague  and  one  or  other  variety.  The  nomenclature, 
however,  is  clumsy  throughout. 

Diagnosis. — 1.  From  Pyaemia. — By  the  history  of  injury 
or  surgical  operation,  the  odour  of  patient,  the  absence  of 
marked  splenic  enlargement ;  finally,  quinine  has  no  appreci- 
able effect. 

2.  From  Ulcerative  Endocarditis. — By  the  signs  of 
extensive  valvular  disease,  cardiac  hypertrophy,  and  a  rheu- 
matic histoi-y.  The  febrile  intermissions  are  also  more 
irregular  and  extensive. 

Complications  and  Sequelae.— 3 .  Relapse,  or  return  of  the 
disease  at  some  future  period,  even  though  the  patient  be 
removed  from  the  aguish  district.  2.  Periodicity  in  character 
of  other  subsequent  ailments  (neuralgia,  pneumonia,  typhoid 
fevei-,  &c.),  in  which  the  symptoms  common  to  any  acute  disease 
are  aggravated  on  certain  days,  or  at  certain  hours.  This  is 
especially  seen  when  the  ague  was  mild  and  not  a  typical 
attack.    3.  Conditions  of  Blood.— The  red  cells  are  dimi- 


INTEEMITTENT  EEYER 


151 


nished  in  quantity  and  broken  up,  the  fibrin  is  lessened,  and 
the  blood  pigment  deposited  in  the  diflferent  tissues,  notably 
in  the  skin,  producing  a  characteristic  dirty  pallor.  Hajmic 
murmurs  are  often  heard  at  one  or  other  of  the  cardiac  orifices. 
4.  Spleen  becomes  firm  and  enlarged,  often  to  an  enormous 
extent  ('ague  cake').  5.  Gastric  Disturbances. — Impaired 
appetite  and  digestion,  diarrhoea.  6.  Respiratory. — Bron- 
chial catarrhs,  capillary  bronchitis,  pneumonia.  7.  Nervous. 
Patients  are  apt  to  lapse  into  despondency,  or  marked  hypo- 
chondriasis. 

Treatment. — (a)  Prophylactic.  —  In  malarial  districts 
select  for  residence  an  elevated  site  with,  if  possible,  a  belt  of 
trees  or  a  running  stream  intervening  between  it  and  the 
swamp.  Avoid  exposure,  especially  in  the  evenings.  Drink- 
ing-water should  be  effectually  filtered  or,  better  still, 
boiled.   Give  small  doses  of  quinine  (gr.  ij.  three  times  a  day). 

(6)  Curative. — Quinine  is  the  great  specific  remedy.  It 
is  best  given  in  one  large  dose  (gr.  x.  to  gr.  xv.)  at  the  end 
of  the  cold  stage.  Some  prefer  doses  of  five  grains  every  two 
hours  all  through  the  attack.  The  efficacy  of  the  drug  is 
enhanced  by  a  preliminary  purge.  In  some  rare  instances 
quinine  fails  ;  we  may  then  fall  back  on  arsenic,  beginning 
with  ir^v.  of  the  Fowler's  solution  every  three  hours,  and  in- 
creasing the  dose  as  the  drug  is  tolerated.  It  appears,  how- 
ever, to  be  more  efficacious  in  the  chronic  form  of  the  disease, 
and  as  a  blood  tonic  during  convalescence,  especially  when  the 
spleen  is  enlarged  and  indurated.  Often  a  course  of  waters 
(Homburg,  Woodhall  Spa)  will  have  beneficial  results  in  re- 
storing to  health.  Occasionally  we  may  resort  to  the  prepara- 
tions of  salicin  in  cases  where  quinine  disagrees.  Warburg's 
tincture  has  a  justified  reputation  in  India.  Give  a  table- 
spoonful  three  times  a  day. 

REMITTENT  FEVER 

Definition. — A  specific  fever  due  to  malaria,  cliaracterised 
hy  exacerbations  occurring  in  paroxysms  which  remit,  but  in 
whicli  there  is  no  distinct  inteniiission.  It  is  the  commonest 
form  of  malarial  fever  in  tropical  climates. 
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Pathology. — Similar  changes  are  observed  in  the  spleen, 
liver  and  intestines  as  are  found  in  intermittent  fever. 

Granules  of  varying  shape,  but  mostly  of  ovoid  form,  and 
containing  pigment,  have  been  described  as  occurring  in  the 
blood,  lymph-glands,  spleen,  and  capillaries. 

Symptoms. — The  disease  is  mainly  characterised  by  general 
fever  with  paroxysmal  exacerbations.  The  onset  is  sudden. 
As  in  intermittent  fever,  there  are  three  distinct  stages,  viz.  the 
cold,  the  hot,  and  the  sweating. 

The  Cold  Stage  is  short,  and  hardly  perceptible  ;  the 
temperature,  however,  being  slightly  raised.  The  Hot  Stage 
lasts  from  six  to  ten  hours.  It  is  accompanied  by  very  high 
fever  (105°  to  107°,  or  even  higher),  a  pulse  rate  of  120, 
quickened  breathing,  flushed  face,  pungent,  dry  skin,  a  foul 
tongue,  and  general  pains  in  the  limbs  and  back.  The  urine 
is  scanty  and  high  coloured.  In  addition,  stomach  signs  are 
an  important  feature.  The  patient  complains  of  epigastric 
tenderness  and  distress  ;  vomiting  is  severe  and  urgent,  and  is 
frequently  complicated  by  hsematemesis  or  by  jaundice.  The 
Sweating  Stage  is  imperfect,  attended  only  by  slight  dia- 
phoresis ;  the  headache,  nausea,  and  vomiting  diminish  ;  the 
temperature  falls  slightly,  but  does  not  reach  the  normal  line. 
The  fever  is  thus  said  to  remit,  the  length  of  the  remission 
varying  from  an  hour  or  two,  to  ten  or  twelve  hours  ;  the 
longer  the  remission  the  more  favourable  the  prognosis. 

The  paroxysms  occur  two  or  three  times  in  the  twenty-four 
hours  :  they  increase  in  severity,  or  at  least  are  more  marked 
during  the  first  few  days  of  the  attack  ;  and  altogether  the 
disease  is  a  more  serious  one  than  intermittent  fever.  It  lasts 
from  one  to  two  weeks. 

Varieties,  named  chiefly  from  the  prominence  of  certain 
symptoms.  Thus,  when  epigastric  distress  and  tenderness, 
hfematemesis,  and  jaundice  are  the  most  pronounced  character- 
istics, we  speak  of  Bilious  Remittent  Fever.  Another  variety  is 
distinguished  by  the  advent  of  high  fever  of  a  '  typhoid '  type, 
with  low  muttering  delirium,  or  by  wild  mental  excitement 
followed  by  coma  and  death. 

Diagnosis. — 1.  From  Ykllow  Fever. — In  this  disease, 
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hfematemesis  ('black  jack')  is  always  present ;  and  albuminuria 
is  the  rule.  Quinine  has  no  specific  effect ;  and,  although 
eminently  contagious,  the  disease  is  seldom  imported  to 
latitudes  where  the  mean  temperature  is  not  above  summer- 
heat. 

2.  From  Enteric  Fever. — This  fever  may  be  complicated 
by  symptoms  distinctly  pointing  to  malarial  infection  ;  then 
the  diagnosis  is  difficult.  In  ordinary  enteric  fever  we  are 
guided  by  the  presence  of  rash,  by  the  gradual  and  slow  rise 
of  temperature  to  the  climax — which  is  not  reached  till  at  least 
the  end  of  the  second  week — and  its  equally  gradual  decline. 
Quinine,  also,  has  no  appreciable  effect. 

Treatment. — Quinine  is  the  specific  remedy.  It  may  be 
given  in  small  doses  (gr.  iij.  every  four  hours)  all  through  the 
fever,  or  in  larger  quantities  (gr.  x.  to  xx.)  on  the  first  indi- 
cation of  remission.  If  the  stomach  cannot  retain  it,  administer 
the  drug  by  enema  or  by  subcutaneous  injection.  A  prelimi- 
nary purge  (Calomel,  gr.  iv.)  is  beneficial.  Aconite  has  been 
very  warmly  advocated  of  late  years.  Vomiting  should  be 
allayed  by  effervescent  salines  ;  but  this  symptom  diminishes 
as  quinine  begins  to  take  effect.  The  patient's  strength  must 
be  maintained  by  good  food,  and  by  stimulants,  if  necessary. 

ERYSIPELAS 

Definition. — An  acute,  specific  disease,  eminently  contagious 
in  the  presence  of  wounds,  characterised  by  inflammation  of 
the  skin  and  subcutaneous  cellular  tissue,  and  attended  by 
severe  febrile  symptoms. 

Causation. — (a)  Fredisposing. — A  sore,  or  open  wound. 
Tlie  uterus  after  parturition  comes  under  this  category.  It  is 
stated  that  it  invariably  occurs  in  relation  with  some  wound 
or  abrasion  of  surface — a  statement  which  must  be  accejited 
with  caution.  A(ie. — It  may  occur  at  all  periods  of  life, 
but  especially  in  infancy,  and  after  forty  years  of  age. 
CrynMitutional  Lefeets,  .such  as  those  due  to  chronic  alcohol- 
ism, exhaustion,  exposure,  and  a  depraved  life.  Further, 
some  people,  from  one  or  other  unknown  cause,  seem  consti- 
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tutionally  prone  to  contract  the  disease.  Season  of  Year. — 
Winter  and  sjaring,  during  the  prevalence  of  cold  and  east 
winds.    A  Previous  Attack. 

(b)  Exciting  Cause. — A  specific  micro-organism. 

Dr.  Fehleisen  has  described  a  micrococcus  which  is 
always  present  in  erysipelas,  and  which  produced  typical 
erysipelas  when  introduced  directly  into  the  blood  of  rabbits. 
The  micrococci  appear  to  grow  in  chains,  and  occupy  princi- 
pally the  lymph  spaces  and  channels  of  the  skin. 

Incubative  Period. — Not  known;  probably  about  four 
days. 

Symptoms. — In  the  idiopathic  form,  which  we  can  only 
consider  here,  the  onset  is  sudden,  accomjmnied  by  chills, 
rigors  and  other  signs  common  to  specific  febrile  states.  This 
stage  usually  lasts  about  two  days,  but  may  be  shorter.  The 
typical  inflammation  of  the  skin  commences  usually,  but  not 
necessarily  always,  on  the  face,  at  the  junction  of  the  nose 
with  the  cheek,  or  on  the  external  ear,  as  a  red  elevated  spot, 
whence  it  extends,  as  from  a  centre.  The  skin  over  the  afiected 
area  becomes  red,  tense,  swollen  and  cedematous.  The  edge  of 
the  blush  is  raised,  and  sjjreads  by  irregular  outline  across  the 
middle  line  of  the  face,  or  to  the  eyelids,  the  scalp,  the  external 
ear,  lips,  or  other  locality.  Hence,  the  face  and  physiognomy 
become  altered  almost  beyond  recognition.  Bullfe  containing 
turbid  or  purulent  serum  occur  in  severe  cases.  After  a 
time,  although  the  blush  started  from  a  point  and  extended 
centrifugally,  it  shows  a  tendency  to  creep  in  one  direction,, 
whilst  it  dies  away  in  the  opposite.  The  eruption,  however, 
is  frequently  arrested  where  the  skin  is  closely  attached  to 
some  bone  or  fibrous  tissue.  At  the  same  time  the  con- 
stitutional symptoms  are  severe.  There  is  high  fever,  the 
temperature  reaching  102°  to  105°  ;  the  pulse-rate  is  accele- 
rated to  120  or  more  ;  the  tongue  is  foul,  coated  with  a  thick 
white  fur ;  the  bowels  are  constipated  ;  the  urine  is  scanty,, 
often  albuminous,  and  contains  a  diminished  amount  of 
chlorides.  In  severe  cases  thei-e  is  a  tendency,  especially  at 
night,  to  delirium,  which  may  be  of  a  low  muttering  type  in. 
severe  cases. 
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About  the  sixth  day  the  temperature  falls  somewhat 
suddenly,  as  if  by  crisis  ;  the  colour  of  the  blush  fades ;  the 
tenderness  and  swelling  diminish,  and  are  finally  followed  by 
desquamation.  The  crisis  is  often  attended  by  dian-hcea,  or 
violent  perspiration,  or  severe  delirium. 

On  the  other  hand,  instead  of  the  fever  abating,  the 
symptoms  may  become  unfavourable.  Delirium  increases, 
there  is  subsultus,  the  tongue  becomes  brown  and  dry,  sordes 
form  on  the  lips  and  teeth,  the  pulse  becomes  irregular,  and 
the  patient's  condition  passes  into  the  '  typhoid '  state,  which 
is  terminated  by  coma  and  death. 

Complications  and  Sequelae. — 1.  Cutaneous  System. — 
Sloughs,  abscess,  and  resultant  pyaemia. 

2.  Urinary  System. — Acute  tubal  nephritis. 

3.  Respiratory  System. — Extension  of  the  inflammatory 
process  to  the  larynx,  causing  oedema  of  the  glottis ;  pneumonia ; 
pleurisy. 

4.  Circulatory  System. — Phlebitis,  embolism. 

5.  Nervous  System. — Severe  delirium  ;  meningitis,  by 
extension  through  the  ophthalmic  and  other  veins  of  the 
skuU. 

Diagnosis. — The  disease  may  be  simulated  by  one  or  other 
skin  affections  which,  from  some  local  cause  or  irritation,  are 
attended  by  more  inflammation  than  usual — e.g.  Acne  Rosacea, 
Alcoholic  Erythema— hut  in  each  case  the  temperature  and  the 
history  form  sufficient  guides.  In  severe  Herpes  the  surround- 
ing erythema  may  also  resemble  erysipelas,  but  the  affection 
is  limited  to  certain  localities  in  the  course  of  cutaneous 
nerves. 

Prognosis. — As  a  rule,  favourable.  It  is,  however,  a  grave 
disease  in  debilitated  and  exhausted  patients,  in  alcoholic  sub- 
jects, and  in  parturient  women. 

Varieties. — Many  .subvarieties  have  been  artificially 
named,  according  to  the  intensity  of  the  local  inflammation. 
Thus  we  .speak  of  E.  Simplex,  in  which  the  fever  is  slight 
only,  and  accompanied  by  little  more  than  an  erythema  of 
skin.  If  the  subcutaneous  areolar  tissue  be  involved,  it  is 
known  as  fEdemalous  Erysijielas  ;  whilst  that  form  wliich  is 
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attended  by  the  formation  of  pus  and  sloughing  of  deep  tissues 
is  called  Phlegmonous  Urysipelas. 

Treatment. — (a)  General. — Isolate  the  patient.  A  pre- 
liminary purge  (Calomel,  gr.  iij. ;  or  Haust.  Sennse  Comp.) 
should  be  given.  The  tincture  of  perchloride  of  iron  is  almost 
universally  regarded  as  a  specific  remedy.  Give  large  doses 
(m,xxx.  every  four  hours),  if  they  can  be  tolerated.  Relieve 
delirium  by  chloral  hydrate  or  by  bromides.  Maintain  the 
patient's  strength  by  good  food.  Give  alcohol  if  required,  the 
pulse  being  the  chief  guide. 

(b)  Local. — The  main  indication  is  to  prevent  exposure 
to  the  atmosphere.  Thus  the  eruption  may  be  smeared  with 
zinc  ointment  or  other  cooling  application  ;  or  it  may  be  painted 
with  flexible  collodion,  extract  of  belladonna  and  glycerine,  or 
covered  simply  by  lint  or  cotton-wool.  Flour,  though  very 
cool  as  an  application,  has  the  disadvantage  of  forming  crusts 
with  the  exudation  from  buUte,  and  then  it  becomes  an  at- 
traction to  flies  and  other  insects.  A  mixture  of  oxide  of 
zinc  and  powdered  starch  is,  however,  extremely  useful. 
Some  recommend  the  application  of  lunar  caustic,  either  as 
the  solid  pencil  or  in  strong  solutions  (gr.  xx.  to  5].),  and  in 
some  cases  it  has  certainly  appeared  to  us  to  arrest  the 
extension  of  the  blush.  Or  we  may  constantly  spray  the  face 
with  a  solution  of  Hydrarg.  perchlor.  (1  in  4000)  (Robin). 
On  the  whole,  however,  we  have  seen  the  best  results  from 
simple  lead  lotion. 

CHOLERA 

Definition. — A  specific  disease  occurring,  for  the  most  part, 
epidemically  in  tropical  climates,  and  characterised  by  profuse 
watery  diarrhoea,  vomiting,  cramps  in  the  extremities,  and 
suppression  of  the  secretions. 

Incubation. — Not  accurately  known.  It  may  vary  from  a 
few  hours  to  five  days. 

Causation.  —  (a)  Predisposing  Causes.  —  Season.  —  It 
prevails  in  the  hot  months  from  spring  to  autumn,  gradually 
disappearing  during  winter.    Condition  o/Zr/e.— Insanitary 
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surroundings,  such  as  are  found  in  badly-drained  cities  (Mar- 
seilles, and  the  towns  of  Bengal).  The  disease  also  follows 
certain  well-defined  tracks  taken  by  caravans,  pilgrimages,-  or 
the  courses  of  large  rivers,  or  well-frequented  roads.  Im- 
proper dietary,  such  as  rotten  fruit,  decomposed  animal  food, 
or  other  irritants  which  pi'edispose  to  diarrhoea.  Soil. — It 
prevails  in  localities  in  which  there  is  a  gravelly  or  sandy  soil, 
or  in  low -lying  districts.  It  was  the  impression  of  many  of 
the  physicians  and  surgeons  sent  by  the  British  Government  to 
Egypt  during  the  cholera  epidemic  of  1883,  that  the  dry,  hot 
sand  of  the  desert  favoured  the  propagation  of  the  disease. 

(6)  Exciting  Cause. — A  specific  micro-organism.  Koch 
has  discovered  a  well-defined  '  comma  '-shajied  bacillus  in  the 
water-tanks  from  which  cholera  infection  has  been  supposed 
to  issue,  and  also  in  the  stools  of  cholera  patients.  The  bacilli 
are  really  short,  curved  rods  connected  with  each  other,  thus 
forming  long  screw-like  threads.  Each  '  comma,'  therefore, 
appears  to  be  a  fragment  of  a  spirillum,  averaging  1-5  (U  in 
length.  The  bacilli  multiply  quickly  ;  they  are  easily  killed  by 
heat,  carbolic  acid,  and  bichloride  of  mercury.  (See  '  Fliigge's 
IVIicro-Organisms.'    New  Sydenham  Society.) 

It  is  pretty  certain  that  infection,  as  in  typhoid,  is  con- 
veyed mostly  by  drinking  water  contaminated  by  cholera 
evacuations.  Further,  experiments  have  proved  that  the  in- 
fection is  most,  or  indeed  only,  active,  in  decomposing  cholera 
evacuations.  Mice  fed  on  food  mixed  with  freshly  voided 
cholera  stools  suffered  no  harm,  whilst  when  fed  with  cholera 
evacuations  which  had  recently  decomposed,  they  presented 
all  the  symptoms  of  virulent  cholera.  Murchison  also  related 
^he  case  of  a  drunken  soldier  swallowing,  by  mistake,  some 
rice-water  stools  recently  voided,  yet  with  no  bad  results. 

The  di.sease  is  not  neces.sarily  communicable  from  one 
patient  to  another,  or  to  nurses  and  attendants. 

Symptoms. — In  a  typical  attack  four  stages  are  usually 
recogriisf;d,  viz.  :  1.  Stage  of  primary  fever.  2.  Stage  of 
diarrhaa,  vomiting,  and  cramp.  3.  Stage  of  pro.strati<)n  and 
collapse.    4.  Reaction. 

1.  Primary  Fever. --The  disease  generally  commences  with 
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premonitory  malaise,  nausea,  and  irregularity  of  bowels :  the 
condition  often  being  attributed  to  some  error  of  diet,  or 
to  some  medicinal  irritant.  There  is  some  slight  febrility, 
languor,  thirst,  and  colicky  pains  in  the  abdomen.  This  stage 
is,  however,  not  invariably  noticed  ;  indeed,  it  may  be  absent 
altogether,  the  disease  then  commencing  suddenly  with  the 
Second  Stage,  of  violent  purging,  vomiting,  and  cramps.  The 
evacuations  consist,  first,  of  the  ordinary  fcecal  contents  of  the 
large  intestine,  followed  by  a  copious  biliary  discharge  ;  sub- 
sequently, the  motions  assume  their  characteristic  '  rice-water ' 
type,  being  clear  and  watery,  or  turbid  from  the  admixture  of 
flocculent  particles  of  epithelium  ;  they  are  also  of  alkaline 
reaction,  and  occasionally  contain  blood.  When  allowed  to 
settle,  they  deposit  epithelium,  mucus,  shreds  of  mucous 
membrane,  and  phosphates.  Nausea  and  vomiting  are  urgent, 
the  vomited  matter  consisting  first  of  partially  digested  food, 
and  subsequently  of  a  clear,  watery,  or  whey-like  fluid.  In 
addition,  the  patient  complains  of  great  thirst,  headaclie,  pains 
in  the  epigastric  and  right  hypochondriac  regions,  or  cramps 
in  the  abdomen  generally,  and  in  the  extremities,  especially 
the  legs.  3.  The  Collapse,  or  'algide'  stage  succeeds.  The 
temperature  falls  rapidly  down  to  94°  or  93°  ;  the  surface  is 
cold,  the  face  is  pallid  or  even  ashen  grey ;  the  ears  and  lips 
are  livid  ;  the  nose  is  pinched  ;  the  eyeballs  sunken  and 
shrivelled  ;  the  respirations  shallow  and  hurried,  the  breath 
being  cold  ;  the  voice  is  hoarse  and  feeble  ;  the  pulse  is  rapid 
and,  except  in  the  larger  arteries,  imperceptible.  In  addition, 
urine  and  other  secretions  are  arrested.  Nervous  symptoms 
are  also  prominent,  the  j^atient  being  alarmed  and  restless 
with  a  clear  mental  condition,  or  he  sinks  into  a  condition  of 
stupor  and  indifference.  When  tlie  collapse  stage  is  well- 
established  the  vomiting  and  diarrhoaa  may  cease,  and  the 
patient  is  to  all  appearances  dead,  except  that  he  may  be  roused 
to  slight  consciousness.  Death  may  occur  in  an  hour  or  two,  or 
be  deferred  twelve  hours.  On  the  other  liand,  recovery  is 
marked  by  4.  The  Stage  of  Reaction. — Lividity  disappears  ; 
the  skin  becomes  wai  m,  there  is  some  perspiration  ;  vomiting 
and  purging  diminish  ;  the  urinary  and  biliary  secretions  are 
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again  formed ;  the  pulse  at  the  wrist  returns,  but  never 
exceeds  100  ;  the  temperature  rises  above  the  normal  line  ; 
and  the  respirations  become  fuller.  This  stage  is  not  free 
from  danger,  as  the  patient  may  die  from  cerebral  congestion, 
or  he  may  sink  into  a  typhoid  state  and  die  from  exhaustion, 
with  a  return  of  the  intestinal  symptoms  ;  or  he  may  have 
fatal  pneumonia,  or  congestions  of  other  internal  organs.  In 
women  the  reaction  is  not  infrequently  marked  by  menor- 
rhagia.  This  stage  lasts  from  twenty -four  hours  jto  three  or 
four  days. 

Varieties. — Classification  based  entirely  on  the  severity  of 
symptoms.  1.  The  disease  may  be  so  mild  that,  notwithstand- 
ing vomiting,  and  diarrhoea  with  characteristic  stools,  recovery 
takes  place  in  twenty-four  hours.  2.  Cholera  Sicca  is  a  variety 
in  which  there  is  no  vomiting  or  purging,  the  patient  dying  at 
once,  as  it  were,  from  the  very  intensity  and  shock  of  the 
seizure.  Post  mortem  the  intestinal  canal  will  often  be  found 
to  contain  the  characteristic  evacuations. 

Prognosis. — Always  grave.  In  well-marked  epidemics  the 
death-rate  is  highest  at  the  commencement,  when  fifty  per 
cent,  of  cases  die  ;  but  the  mortality  is  not  so  high  in  sporadic 
outbreaks.  The  mortality  is  always  higher  in  the  extremes  of 
age,  in  alcoholic  subjects,  and  in  those  whose  constitutions  have 
been  injured  by  hardships  and  depravity. 

Diagnosis. — In  epidemics  there  is  not  much  difficulty. 
Sporadic  cases  may  be  simulated  by  the  effects  of  irritant 
poisons  (croton  oil,  elaterium,  arsenic),  which  cause  enteritis ;  or 
they  may  be  confused  with  severe  typhoid  fever,  with  perfora- 
tion of  the  intestine.  In  none,  however,  is  the  collapse  stage 
so  marked  as  in  cholera,  nor  have  the  stools  the  typical  rice- 
I     water  appearance. 

Pathology. — The  post  mortem  appearances  depend  on  the 
stage  at  which  death  occurs.  If  during  the  period  of  collapse, 
the  most  noteworthy  feature  is  an  absence  of  fluids  of  the 
body.  There  is  no  bile,  no  serum,  the  blood  being  tliickened 
and  black,  and  no  urine  ;  the  lungs  arc  dry  and  pale,  the 
arteries  contracted,  and  the  intestinal  glands  swollen ;  dropsies, 
and  effusions  into  serous  cavities,  if  they  existed  before  the 
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illness,  will  have  disappeared.  If  death  takes  place  during- 
the  stage  of  reaction,  the  liver,  lungs,  brain,  and  internal 
organs  generally,  are  congested,  and  the  veins,  together  with 
both  sides  of  the  heart,  engorged.  Rigor  mortis,  in  most  cases, 
is  unusually  prolonged. 

Treatment.— (a)  Prophylactic. — Avoid  fatigue,  especially 
in  the  sun.  Check  all  tendency  to  diarrhoea,  from  whatever 
cause  ;  a  flannel  belt  round  the  abdomen  seems  to  exert  some 
preventive  yifluence,  probably,  however,  only  by  calming 
the  mental  anxiety.  Food  should  be  plain,  nutritious,  and 
digestible  ;  unsound  fruits  and  decomposing  animal  food  should, 
therefore,  be  strictly  forbidden.  All  drinking-water  should 
be  kept  free  from  jDOssible  infection,  and  before  use  should  be 
efficiently  filtered,  or,  better  still,  boiled.  The  houses  and 
streets  in  an  infected  area  should  be  rigorously  cleansed  and 
disinfected.  Each  patient  should  be  isolated  as  far  as  possible. 
Disinfect  and  bury  deeply  all  stools  and  vomited  matter 
passed  by  patient. 

(6)  Curative. — -Various  treatments  have  been  advocated, 
some  of  which  are  totally  opposed  to  others  in  action.  Thus, 
purgative  medicines  of  greater  or  less  severity  (calomel,  castor 
oil)  have  been  advised,  with  a  view  to  cleanse  the  gastro- 
intestinal tract  of  irritant  matter.  Others,  again,  give 
astringents  from  the  first,  such  as  catechu,  chlorodyne,  etc. 
Warburg's  tincture,  from  its  results,  has  an  apparently 
justified  reputation  in  India.  The  experience  of  some  of  the 
English  surgeons  attending  the  epidemic  in  Egypt  in  1883 
was  in  favour  of  hypodermic  injection  of  morphia  ;  or  of  opium 
by  the  mouth,  if  it  could  be  retained.  Dr.  Lauder  Brunton  has 
given  subcutaneous  injections  of  atropine,  witli  a  good  result. 

Relieve  the  cramps  by  hot  stupes,  by  mor])liia  subcuta- 
neously,  or  by  opium  fomentations,  or  by  mustai-d  poultices. 
There  is  evidence  that  tobacco-smoking  also  relieves  this 
distressing  symptom.  For  thirst  we  may  order  ice,  or  iced 
water,  if  obtainable.  Vomiting  may  be  checked  liy  dilute 
hydrocyanic  acid  in  effervescent  alkalies. 

During  collapse  we  may  order  wines  or  brandy,  diluted 
with  warm  water,  and  ajiply  hot  blankets.    Good  results  may 
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be  obtained  by  free  (one  to  eight  pints)  intravenous  injec- 
tion of  a  two-per-cent.  saline  solution  at  100°  F.  The  food 
should  consist  of  milk,  eggs,  and  arrowroot,  or  other  starchy 
food. 

In  the  stage  of  reaction  the  treatment  required  is  the  same 
as  in  the  ordinary  febrile  states.  Ice  may  be  applied  to  the 
head.  We  may  also  administer  saline  febrifuges.  Milk  is 
best  adapted  for  dietary. 

YELLOW  FEVER 

Definition. — A  specific,  contagious,  continued  fever,  cha- 
racterised by  jaundice,  black  vomit,  suppression  of  urine,  and 
a  tendency  to  delirium  and  coma. 

Causation. — (a)  Predisposing  Causes. — Age. — Persons  of 
all  ages  equally  suffer,  if  exposed  to  contagion.  Race. — The 
disease  particularly  aSiects  white  people ;  negroes  and  dark 
races  are  singularly  immune.  Station  of  Life,  and  Sur- 
roundings.— As  in  typhus,  yellow  fever  is  favoured  by  over- 
crowding, insufficient  ventilation,  deficient  and  defective  food. 
It  is  therefore  prevalent  in  cities,  especially  in  the  lower  and 
poorer  parts,  and  in  densely  populated  houses  contiguous  tO' 
those  harbours  where  garbage  is  allowed  to  decompose  under  a 
tropical  sun  ;  indeed,  the  epidemic  may  be  limited  to  certain 
parts  of  a  town  or  seaport.  New  comers  to  an  infected  area 
are  especially  prone  to  contract  it. 

{h)  Exciting  Cause. — A  specific  poison,  which  is  probably 
received  into  the  system  by  the  respiratory  tract  It  may  be 
conveyed  from  one  to  another  by  fomites,  such  as  clothes, 
bedding,  and  other  media.  For  the  development  of  the  poison 
a  mean  temperature  of  70°  F.,  or  higher,  is  necessary.  The 
fever,  therefore,  is  essentially  a  tropical  one,  prevailing,  except 
in  rare  instances,  between  the  latitudes  of  45°  N.  and  35°  S. 
If  the  fever  should  break  out  on  board  .ship,  it  will  generally 
have  disappeared  after  the  vessel  has  passed  these  boundaries. 
Still,  ca.ses  have  been  imported  into  Swansea  and  other 
harbours  of  South  Wales,  but  the  disease  did  not  extend. 

Incubative  Period.— Two  to  fourteen  days. 
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Pathology. — The  face  is  bloated  and  jaundiced  ;  decompo- 
sition sets  in  early.  There  are  congestion  and  catarrh  of  the 
gastro -intestinal  tract  as  far  as  the  ileo-coecal  valve.  Ecchy- 
moses  and  petechite  are  common  in  the  stomach,  oesophagus, 
lungs,  and  pleura.  The  liver  is  enlarged,  yellow-stained,  and 
fatty  ;  or,  if  death  occur  in  the  later  stages,  it  is  shrunken. 
The  heart  and  kidneys  are  in  a  state  of  fatty  degeneration. 

Symptoms. — Those  of  a  continued  fever,  somewhat  re- 
sembling typhus.  The  invasion  or  premonitory  fever  is  sudden, 
the  patient  occasionally  being  seized  when  at  work,  or  even 
when  asleep.  It  is  characterised  by  rigors,  headache,  pains  in 
the  limbs  and  back  ;  the  face  is  dusky  or  drunken-looking,  and 
the  conjunctivas  are  injected;  the  urine  is  diminished;  the 
bowels  are  constipated  ;  and  the  tongue  is  heavily  coated.  The 
bodily  temperature  rises  at  once,  often  I'eaching  as  high  as 
102°  on  the  first  day. 

On  the  Second  Day  the  fever  is  accompanied  by  epigastric 
tenderness  and  by  vomiting,  which  becomes  rapidly  urgent, 
the  vomited  matter  at  first  consisting  of  the  partially  digested 
contents  of  the  stomach,  then  becoming  clear  and  watery,  and, 
finally,  black  and  bilious  (black  vomit,  'black  jack').  At 
this  stage  there  is  a  fall  in  the  pulse,  often  below  normal,  as 
if  from  collapse,  although  the  temperature  has  risen  con- 
siderably (104°  to  10.^-5°). 

On  the  Third  Day  the  fever  still  increases  ;  the  tempera- 
ture may  even  rise  to  107°-108°,  or  higher.  There  is  marked 
jaundice,  the  skin  and  conjunctiva'  being  yellow  ;  the  urine  is 
scanty  and  bile-stained  ;  the  gums  are  spongy,  sore,  and  easily 
bleed  ;  hajmorrhages  also  occur  from  the  buccal  cavities  and 
nose  ;  and  a  petechial  eruption  is  present  in  the  skin. 

On  the  Fourth  Day,  or  on  the  fifth  at  latest,  the  patient 
improves.  The  temperature  falls  to  normal,  or  lower  ;  the 
pulse-rate  .sinks  to  between  40  and  -"lO  ;  the  tongue  begins 
to  clean  ;  vomiting  ceases  ;  jaundice  diminislies  ;  and  the  case 
may  proceed  to  convalescence,  which  is  protracted. 

A  relapse,  however,  may  occur.  The  fevei'  then  returns, 
with  jaundice  and  h;omorrhages  as  before,  but  more  intense 
than  ever,  accompanied  by  delirium,  collapse,  ura?niic  con- 
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vulsions,  and  coma.  Recovery  even  at  this  stage  is  not 
llnkno^vn. 

Varieties. — Described  according  to  the  intensity  of  the 
symptoms.  An  attack  may  be  so  mild  as  to  present  signs  of 
only  a  temporary  bilious  disorder  ;  or,  on  the  other  hand,  the 
patient  may  die  on  the  first  day  from  virulent  jaundice  accom- 
panied by  coma.  Further,  in  certain  cases  there  is  no  order 
of  symptoms  as  detailed  above  ;  in  some,  htemorrhage  occurs 
early,  and  is  fatal ;  in  others,  suppression  of  urine  is  the  most 
pronounced  feature,  and  is  equally  fatal. 

Diagnosis. — As  a  rule,  easy,  when  we  remember  its  local 
outbreak  in  tropical  regions.  It  may  be  confounded  :  "With  1. 
Acute  Atrophy  of  the  Liver  ;  but  in  this  disease  the  onset  is 
gradual  and  without  epigastric  pain,  or  black  vomit.  2.  With 
Small-Pox  of  malignant  type,  in  which  the  characteristic 
eruption  is  our  chief  guide. 

Prognosis. — Always  grave,  especially  to  Europeans.  It  is 
mainly  influenced  by  the  patient's  temperature.  An  observa- 
tion of  106°  is  usually  followed  by  fatal  results,  death  being 
due,  apparently,  to  the  effects  of  hyperpyrexia. 

Treatmeat. — (a)  Prophylactic. — Hygienic  measures  are 
most  important.    Destroy  all  refuse  and  decomposing  matter. 
Clean.se  and  disinfect  the  house  or  ship  in  which  a  case  occurs. 
Enforce  .strict  isolation  and  quarantine,  and  prevent  immigra 
tion  of  healtliy  people  into  the  infected  area. 

(h)  Curative. — The  patient  should  have  a  cool,  well- 
ventilated  room,  allowing  at  least  2,000  cubic  feet  of  atmo- 
.sphere,  if  po.ssible.  Diet  should  consist  of  milk,  beef-tea, 
farinaceous  foods,  and  other  non-irritating  sustenance.  In 
view  of  the  irritable  condition  of  the  stomach,  nourishment 
-hould  be  given  in  small  but  frequently  repeated  quantities. 
There  is  no  .specific  remedy.  Allay  vomiting  by  iced  drinks, 
by  sinapisms,  or  by  chloroform  applications  to  the  epigastrium, 
or  by  hypodermic  injections  of  morphia.  Promote  diuresis 
by  hot  air  baths  or  packs  ;  this  will  not  only  help  to  relieve 
the  kidneys,  but  will  bring  down  the  temperature.  The  sup- 
pression of  urine  would  make  us  careful  in  the  use  of  cold 
packs,  whatever  the  amount  of  hyperpyrexia.    We  may  use, 
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instead,  cold  water  injections  into  the  bowel,  or  give  quinine 
or  aconite.  Purgatives  (calomel,  castor  oil)  are  recommended 
in  the  early  stage.  Notwithstanding  the  restlessness  and  the 
tendency  to  collapse,  opium  and  alcohol  should  always  be  given 
with  caution. 

CEREBRO-SPINAL  FEVER  (Epidemic  Cerebro-Spinal 
Meningitis) 

Definition. — An  acute,  febrile  disease  occurring  mostly  in 
epidemics,  and  characterised  by  delirium,  pains  in  the  back, 
general  hypersesthesia,  and  other  symptoms  pointing  to  an 
inflammatory  condition  of  the  membranes  of  the  brain  and 
spinal  cord. 

Causation. — (a)  Predisposing  Causes. — Age  and  Sex. — 
It  affects  children  and  young  adults,  especially  healthy  young 
men.  Season. — Epidemics  prevail  most  frequently  in  winter 
or  a  cold,  bleak  spring.  3.  Station  of  Life,  and  Surroundinys. 
— The  fever  is  prone  to  attack  the  poor,  and  those  who  are 
exposed  to  fatigue  from  excessive  exertion,  privations,  and 
consequent  overcrowding. 

(h)  Exciting  Cause. — No  definite  micro-organism  has  been 
discovered.  The  disease  prevails  in  epidemics,  not  so  much 
widely  spread  as  in  scarlet  fever,  or  influenza,  but  in  scattered 
foci.    It  apjsears  to  be  eminently  infectious. 

Pathology. — ^The  principal  changes  are  found  on  the  surface 
of  the  brain,  spinal  cord,  and  in  their  membranes.  In  the  early 
stages  the  pia  mater  is  in  an  inflammatory  state,  being  sticky 
and  adherent  from  fibrinous  exudation  ;  there  is  an  increase 
of  the  subarachnoid  and  intraventricular  fluids ;  and  superficial 
haemorrhages  are  not  uncommon.  These  changes  are  found 
all  over  the  surfaces  of  the  brain  and  cord,  but  are  specially 
marked  at  the  base  of  the  brain  and  at  the  points  of  exit  of 
the  cranial  and  spinal  nerves.  In  the  later  stage  the  exuded 
inflammatory  products  become  turbid,  or  green  and  purulent. 
The  lungs,  liver,  and  spleen  also  are  not  unfrequently  con- 
gested ;  probably,  however,  as  a  result  of  the  general  febrile 
state. 
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Symptoms. — The  onset  is  generally  sudden,  being  marked 
by  fever,  rigors,  severe  headache  involving  the  frontal  or 
occipital  regions  or  both  ;  by  frequent  vomiting  without 
premonitory  nausea  ;  and  by  pains  in  the  whole  length  of  the 
spinal  column  and  muscles  of  the  back,  extending  to  the  limbs. 
As  the  disease  progresses  the  fever  increases.  The  tongue  is 
coated  ;  the  bowels  are  constipated  ;  the  temperature  rises  to 
between  100°  and  104°,  or  even  higher  ;  the  pulse  is  slow  and 
irregular,  and  bears  no  relation  to  the  height  of  the  tempera- 
ture ;  the  breathing  is  shallow  and  sighing  ;  there  is  acute 
hyperesthesia  of  the  skin,  and  tonic  contractions  of  the 
muscles  of  the  back  (opisthotonos).  Cutaneous  eruptions  of 
various  characters  are  also  occasionally  met  with  :  they  may  be 
vesicular,  or  papular,  or  petechial  and  black.  The  patient  is 
irritable,  but  soon  becomes  drowsy  and  delirious.  According 
as  the  various  special  nerves  become  involved  at  their  exit 
from  the  cranium,  we  may  find  strabismus  with  inequality 
of  pupils,  deafness,  or  tinnitus,  &c.  Death  may  ensue  in 
forty-eight  hours  from  collapse,  owing  to  the  intensity  of 
the  inflammatory  attack  ;  or  it  may  be  deferred  six  or  eight 
days,  being  then  due  to  coma  or  to  severe  complications. 
Various  types  of  the  fever  have  been  described,  according  to 
the  intensity  of  different  symptoms.  A  relapse,  after  apparent 
convalescence  has  set  in,  occasionally  occurs,  and  is  generally 
fatal. 

Complications  and  Sequelae. — Mostly  due  to  trophic 
changes  in  nerves — e.g.  sloughing  of  cornea,  complete  and 
permanent  deafness,  bedsores  and  gangrene,  paraplegia,  or 
paralysis  of  a  limb  or  of  a  group  of  muscles,  neurotic 
dystrophies  of  joints. 

Diagnosis,— 1.  From  Tetanus. — In  this  disorder  the  con- 
traction of  muscles  is  unattended  by  any  rash,  and  there 
would  he  a  history  of  some  traumatism.  2.  From  Purpura.-- 
Here  we  are  guided  hy  the  history  of  the  case,  and  by  the 
ab.sence  of  any  marked  fever  and  nervous  symptoms. 
3.  From  Typ}iu.s  Ve\ku,  which  is  not  attended  by  muscular 
convulsions,  nor  by  widely  distributed  pains.  Also,  the  rash 
of  typhu.s,  although  preceded  by  a  pajjular  stage,  is  soon 
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petechial.  Nor  has  epidemic  meningitis  the  characteristic 
odour  of  typlius  fever. 

Prognosis. — Should  always  be  guarded.  The  mortality  of 
all  cases  is  quite  fifty  per  cent.,  being  especially  high  in  young 
children.  Coma,  convulsions,  and  relapse  are  conditions  of 
extreme  gravity. 

Treatment. — We  can  only  apply  remedies  with  a  view  to 
reUeve  the  pain  and  the  effects  of  the  meningeal  inflammation. 
With  this  object  we  may  order  leeches  or  blisters  to  the  nape 
of  the  neck,  or  along  the  spinal  column  ;  or  apply  ice  (Chap- 
man's bags).  Quinine  (in  large  doses,  gr.  v.)  may  be  given  to 
lower  temperature.  Subcutaneous  injections  of  morphia  are 
indicated,  except  in  infants,  to  reheve  the  intense  pain  ;  or 
we  may  give  bromide  of  jootassium  (grs.  v.  to  xx.),  hyoscya- 
mine  (gr.  t^),  and  other  sedatives.  Stimulants  should  be  given 
with  care,  owing  to  the  congestion  of  the  nervous  centres.  In 
convalescence,  iodide  of  potassium  will  be  of  some  value  in 
absorbing  the  products  of  inflammation. 

DYSENTERY 

Definition. — A  specific,  febrile  disease,  characterised  by 
inflammation  of  the  mucous  coat  and  glands  of  the  large 
intestine,  accompanied  by  diarrhoea  and  tenesmus. 

Causation.  — («)  Predisposing  Causes. — Age  and  Sex  ap- 
parently exert  no  predisposing  influence,  beyond  that  adult 
males  are  more  exposed  to  infection  than  others.  Climate 
and  Season. — It  prevails  in  malarial  regions,  in  countries 
possessing  variable  climates,  and  during  summer  and  autumn. 
Locality. — In  such  countries  where  the  disease  is  endemic, 
it  exists  especially  in  damp,  marshy,  low-lying  districts ; 
or  where  the  water-supply  is  contaminated  by  drainage. 
Conditions  of  Life. — -It  is  predisposed  to  by  damp,  exposure, 
bad  food,  privations  (war);  also  by  various  efiluvia  emana- 
ting from  unhealthy  wounds,  or  from  decomposing  matter. 
Errors  of  Diet. — Salt  meats,  and  other  indigestible  food 
(especially  in  patients  who  have  been  previously  attacked) ; 
also  copious  libations  of  cold  water  \\\\\  bring  on  an  attack. 
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(6)  Exciting  Cause. — Probably  some  specific  micro- 
organism ;  but  little  is  as  yet  known.  The  evacuations 
appear  to  be  most  infectious,  and  especially  after  their  decom- 
position. In  the  tropical  form  of  dysentery  they  contain  the 
Aiiutba  coli,  which  is  thought  to  be  the  exciting  cause. 

Pathology. — The  chief  lesion  is  confined  to  the  large  in- 
testine, especially  the  lower  colon,  sigmoid  flexure,  and  rectum. 
The  mucous  coat  is  generally  congested  ;  the  solitary  glands 
are  enlarged  ;  the  epithelia  lining  the  crypts  of  Lieberkuhn 
are  proliferated,  and  with  the  exuded  inflammatory  products, 
fill  these  follicles,  and  are  subsequently  shed  in  the  form  of  casts, 
as  in  the  renal  tubules.  As  the  inflammatory  process  advances, 
there  is  destruction  of  tissue,  either  in  isolated  patches,  or  in 
larger  arete  ;  or  the  ulceration  may  extend  under  the  mucous 
surface,  and  so  connect  different  sloughing  foci,  leaving  con- 
necting bridles  of  apparently  normal  tissue  between.  In 
advanced  cases  the  submucous  coat  becomes  hypertrophied  ; 
the  ulceration  may  extend  to  the  muscular,  or  even  the  serous 
ttinics,  and  cause  perforation.  If  recovery  takes  place,  con- 
traction of  the  various  coats,  especially  of  the  fibrous, 
frequently  causes  narrowing  and  stricture. 

Other  pathological  changes  may  exist,  notably  hepatic 
abscess,  generally  of  the  large  solitary  type  which  occupies 
either  right  or  left  lobe  of  the  liver,  but  generally  the  posterior 
aspect  of  the  right  (see  Hepatic  Abscess).  The  spleen,  lungs, 
and  kidneys  may  be  enlarged  and  congested. 

Symptoms.  —  The  disease  is  often  preceded  by  some 
di.sorder  of  the  digestive  tract,  such  as  dy.spepsia,  with  a 
coated  tongue  and  irregularity  of  the  bowels.  Then  follow 
rigors,  with  distinct  fever,  and  a  griping  uneasiness  in  the 
l>elly.  It  is  not,  however,  till  the  characteristic  diarrhoea  has 
occurred  that  the  disease  can  be  with  certainty  recognised. 
The  first  evacuation  usually  consists  of  the  ordinary  (contents 
of  the  rectum,  expelled  it  may  he  with  more  force  than  is 
usual  ;  then  follow  soirie  scybala,  often  coated  with  mucus  ; 
these  arc  succeeded  by  fro([Uont  motions  consisting  (according 
to  the  stage  of  the  disease)  of  thin  mucus,  blood,  or  a  slimy 
material,  highly  offensive,  of  a  pale  yellow  or  Ijutly  tint,  and 
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often  full  of  air  bubbles,  so  that  they  resemble  brewer's  barm 
('  fermenting  stool ').  Later  on,  the  motions  may  appear  like 
jelly,  or  frog-spawn.  They  always  contain  some  of  the  histo- 
logical elements  of  the  mucous  coat  of  the  large  intestine  which 
have  been  detached  or  altered  by  the  inflammatory  process,  such 
as  pus,  blood,  cylindrical  epithelium,  and  necrosed  patches  of  the 
mucous  membrane  of  varying  sizes  and  extent.  The  number 
of  stools  varies  considerably ;  but  they  may  amount,  during 
the  severest  part  of  the  attack,  to  as  many  as  twenty  an  hour. 

In  addition  to  the  diarrhoea  there  is  a  constant  tenesmus, 
with  a  sense  of  pain  and  heat  round  the  anus,  or  in  the 
course  of  the  colon,  accompanied  by  tormina,  tympanites  and 
borborygmi. 

The  tongue  is  heavily  coated  ;  vomiting  and  belly  cramps 
are  frequent.  There  is  constant  micturition,  although  the 
quantity  of  urine  is  diminished,  the  diminution  varying  in 
degree  according  to  the  urgency  of  the  diarrhoea  and  vomit- 
ing. The  pulse  is  quickened  ;  the  skin  is  dry  and  hot.  As 
the  disease  advances  the  features  become  pale  and  pinched, 
and  the  strength  rapidly  fails  ;  but  delii-ium,  as  a  rule,  is 
absent. 

The  disease  may  terminate  :  1 .  In  Recovery,  when,  after 
an  illness  varying  from  three  days  to  a  week  or  ten  days, 
the  evacuations  become  diminished,  and  contain  more  bile  ; 
tenesmus  and  other  distressing  symptoms  are  relieved ;  and  the 
patient's  strength  gradually  rallies.  2.  In  Death,  preceded 
by  exacerbation  of  symptoms  ;  or  by  a  remission  following 
apparent  improvement,  when  the  patient  has  a  quick  running 
pulse,  and  gradually  sinks  from  sheer  exhaustion.  Or  3.  In 
Chronic  Dysentery,  in  which  the  symptoms  continue,  but  in 
diminished  severity,  with  alternating  exacerbations.  The 
evacuations  are  generally  loose,  occasionally  blood-stained,  and 
contain  mucus,  pus,  and  endothelial  sloughs,  although  occasion- 
ally healthy  motions  are  passed.  Tormina  are  a  constant  and 
distressing  sign  ;  abdominal  tendei-ness  is  complained  of, 
being  often  distinctly  localised  to  certain  arem  of  the  large 
gut,  which  may  be  thickened  to  such  a  degree  as  to  be  easily 
felt  on  palpation.    The  tongue  is  abnormally  red  and  glazed  ; 
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the  appetite  poor  or  capricious  ;  there  is  gradual  loss  of  flesh  ; 
the  patient  becomes  aniTsmic  ;  whilst  the  mental  condition  is 
one  of  gi-eat  irritability,  or  of  indifference  to  recovery,  or  of 
hypochondriasis. 

Diagnosis. — 1.  From  Piles. — Internal  haemorrhoids  may 
give  rise  to  hfemorrhage  and  tenesmus.  But  the  diagnosis 
would  be  cleared  up  at  once  on  digital  examination.  2.  From 
Stricture  and  Ulceration  op  the  Rectum. — This  condition 
is  frequently  syphilitic  ;  it  occurs  oftener  in  women  ;  it  is  not 
accompanied  by  any  rise  of  temperature  ;  there  is  no  great 
amount  of  mucous  discharge.  If  any  doubt  exists,  the  rectum 
should  be  explored. 

Prognosis  is  influenced  greatly  by  the  previous  habits  and 
the  constitution  of  the  individual.  The  mortality  is  increased 
in  persons  of  depraved  habits  ;  it  is  higher  in  the  epidemic 
than  in  the  sporadic  form.  Severe  haemorrhage  is  a  grave 
symptom. 

Treatment. — (a)  Prophylactic. — Sanitary  and  hygienic 
rules  are  most  important.  Food  should  be  thoroughly  whole- 
some and  sound.  Drinking-water  should  be  pure  and  fresh, 
and  efficiently  filtered  ;  if  there  is  any  probability  of  its 
contamination  by  dysenteric  sewage  it  should  be  refused, 
or  boiled  previous  to  use.  It  were  better  to  take  the  water- 
supply  from  a  level  higher  than  the  area  in  which  the  disease 
is  supposed  to  have  originated.  Other  good  precautions  to  be 
observed  are,  the  avoidance  of  errors  of  diet,  and  of  cold. 

(h)  Curative. — The  diet  should  consist  almost  entirely  of 
rnilk,  eggs,  and  farinaceous  foods.  Avoid  animal  food,  es- 
pecially .salt  meats.  Effervescent  wines,  and  beers  are  to  be 
forbidden.  Various  medicines  have  their  different  advocates. 
A  dose  of  ca.stor  oil  at  the  onset  may  be  given  to  clear  the 
bowels  of  irritating  contents.  Then  give  ipecacuanha  ;  it  has 
almost  a  specific  action.  The  simple  powder  is  the  best,  in 
twenty-grain  doses  every  four  hours.  Such  large  doses  are 
well  tolerated.  Vomiting  may  be  controlled  by  small  doses 
of  opium.  In  Dover's  powder  the  do.se  of  opium  is  relatively 
too  large.  Warburg's  tincture  is  largely  prescribed  in  India, 
with  good  results.    Tenesmus  may  be  relieved  by  cnemata  of 
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starch  and  opium,  or  by  leeches  applied  to  the  anus.  Give  hot 
fomentations  to  the  abdomen,  if  there  be  much  pain. 

The  treatment  should  be  continued  until  all  signs  of  tenes- 
mus and  mucous  stools  have  disappeared. 

In  the  Chronic  form  the  chief  object  in  treatment  is  to 
avoid  errors  of  diet.  The  disease  is  soon  rendered  acute  again 
by  injudicious  feeding  ;  and  it  is  astonishing  how  people  who 
suffer  from  chronic  dysentery  frequently  show  an  obstinate 
disregard  to  dietary  rules. 

Avoid  all  salt  meats,  highly  peppered  or  seasoned  dishes. 
The  diet  should  consist  mainly  of  milk,  eggs,  and  starchy 
puddings,  with  an  occasional  allowance  of  fresh  fish  or  under- 
done mutton.  All  animal  food,  however,  should  be  forbidden 
on  any  exacerbation  of  symptoms.  Intestinal  irritation 
should  be  treated  with  alkalies  (sodii  bicarb.,  potas.  bicarb., 
ifcc),  or  with  bismuth,  or  small  doses  of  opium.  Sulphate  of 
copper  (gr.  ^),  the  liquid  extract  of  bael  fruit  (5j.),  or  the 
vegetable  astringents  (tannin,  kino)  may  be  used  with 
advantage.  Others  have  recommended  large  astringent  ene- 
mata,  such  as  sulphate  of  copper  (gr.  ij.  ad  jj.),  or  of  nitrate 
of  silver  (gr.  ^  ad  gj.).  (See  Stephen  Mackenzie,  'Trans. 
Med.  Soc'  1882.) 

Ipecacuanha  in  small  repeated  doses  is  beneficial  in  pre- 
venting the  attack  from  again  becoming  acute.  Warm 
clothing  is  indispensable  ;  and  a  sea  voyage  should  be  ordered, 
where  practicable. 

LEPROSY  (Elephantiasis  Gk/ECOrum) 

Definition. — A  specific  disease,  occurring  eudemically  in 
certain  parts  of  the  globe,  characterised  by  the  development 
of  inflammatory,  nodular  growths  affecting  the  skin  and  nerves, 
followed  by  anresthesia  and  death  of  the  parts  aft'ected. 

Etiology.  —  (a)  Predisposing  Causes.  —  Age.  —  Adults, 
most  frequently  affected.  It  is  rare  before  puberty.  Sex 
has  no  influence ;  men  and  women  are  equally  liable. 
Climate  and  Locality. — It  prevails,  to  any  extent,  only  in 
tropical  climates,  but  lingers  in  Norway  and  other  parts  of 
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Scandinavia.  No  visitation  has  occurred  in  Britain  since  the 
end  of  the  eighteenth  century.  In  those  countries  where  the 
disease  is  endemic,  it  is  found  in  marshy  districts,  on  the  banks 
of  large  rivers,  and  on  the  sea-coast.  Surroundings. — It 
especially  attacks  the  poorer  population,  amongst  whom  dirt, 
squalor,  and  unwholesome  dietary  are  usual.  Fish,  as  a  con- 
stant food,  has  been  suggested  as  a  possible  predisposing,  if 
not  the  exciting,  cause,  owing  to  its  presumably  containing 
the  specific  bacillus  ;  but  there  is  no  confirmatory  evidence. 

(6)  Exciting  Cause. — A  specific  micro-organism  (Bacillus 
Leprce)  which,  in  its  form  and  behaviour  to  staining  reagents, 
strongly  resembles  B.  Tuberculosis.  The  disease  is  not  con- 
tagious, or  only  to  a  slight  extent. 

Pathology. — The  disease  appears  to  be  essentially  of  a 
chronic,  inflammatory  nature,  producing  a  proliferation  of  the 
cellular  elements  of  the  tissues  involved.  The  organs,  and 
especially  the  skin,  are  affected  by  an  invasion  of  granulation 
tissue,  in  which  small  cells  with  large  nuclei  are  prominent. 
The  sheaths  of  the  nerves  become  thickened,  the  inflammation 
attacking  not  only  the  perineurium,  but  the  epineurium  as  well. 
The  nerves  also  swell,  and  become  moniliform.  The  muscles 
are  affected  with  fatty  degenerative  and  fibrous  changes,  and 
the  bones  atrophy.  In  the  sloughs  of  the  skin,  and  in  the 
characteristic  tumours,  the  specific  Bacillus  Leproi  (Heuser) 
has  been  found. 

Symptoms. — The  onset  is  gradual.  The  patient  complains  of 
debUity,  weariness,  loss  of  appetite,  and  general  malaise. 
Then  patches  of  hypersemia,  red  or  copper-coloured,  appear  on 
the  skin  in  different  parts  ;  the  skin  over  these  areas  is  puffy 
and  tender  ;  the  redness  tends  to  spread  centrifugally,  thus 
forming  a  central  white  blotch  from  which  the  ordinary  pig- 
ment has  di.sappeared,  and  leaving  the  sweat-pores  open  and 
patent,  so  that  the  skin  bears  some  resemblance  to  the  rind  of 
an  orange.  Favourite  sites  for  these  outbreaks  are  the  fore- 
head, nose,  ears,  and  the  cutaneous  distribution  of  the  ulnar 
nerve.  As  these  spots  disappear,  renewed  outljreaks  occur  in 
other  localities. 

Tn  another  form,  although  the  hypenomic  patches  exist, 
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cutaneous  ansesthesia  is  the  most  distinctive  feature.  This 
anaesthesia  may  appear  in  patches  on  different  parts  of  the 
trunk,  hands,  and  feet  ;  or  it  may  be  diffuse,  especially  in  the 
head  and  neck.  The  skin  over  these  arete  is  pale,  glistening, 
and  atrophied  ;  the  hairs  become  grey,  and  fall  out ;  and  there 
is  a  tendency  to  the  formation  of  bullne  and  ulcerations  of  the 
skin  over  the  small  joints  of  the  hands  and  feet,  with  destruc- 
tion and  exfoliation  of  the  bones.'  Spontaneous  amputations 
of  the  phalanges  may  result  from  the  ulcerations. 

In  a  third  variety,  tubercular  lumps  form  in  the  skin  of 
the  face,  ears,  and  extensor  surfaces  of  both  extremities.  The 
tumours  are  hard,  and  vary  considerably  in  size  and  colour. 
They  may  be  discrete  or  confluent,  and  when  the  face  and 
ears  are  involved  they  produce  great  and  often  hideous  de- 
formity. They  may  disappear  entirely,  or  leave  their  traces 
in  the  form  of  pigmented  patches,  destitute  of  hair,  so  as  to 
resemble  the  scars  of  burns  ;  or,  as  the  tumours  increase  in 
size,  the  skin  over  them  may  ulcerate,  forming  indolent 
offensive  sores  which  extend  deeply  and  cause  destruction  of 
bones,  tendons,  and  joints  in  their  neighbourhood. 

Nor  are  these  affections  limited  to  the  skin.  The  eyes 
also  may  become  involved,  a  destructive  form  of  conjunctivitis 
with  sloughing  of  the  globe  being  fairly  frequent. 

Similar  growths  may  appear  in  the  mouth  and  fauces, 
causing  the  tongue  to  become  enlarged,  nodulated,  and  fissured  ; 
in  the  nasal  cavities,  with  ulceration  and  destruction  of 
spongy  bones  ;  and  in  the  larynx,  which  may  be  thickened  and 
stenosed. 

Exacerbations  and  remissions  of  fever  accompany  the  in- 
crease and  decrease  of  the  tubercular  growths. 

All  tlie  above  symptoms  may  occur  in  one  individual,  but 
varieties  of  leprosy  {L.  Tuherosa,  L.  Auo'stheiica,  L.  Nodosa), 
have  been  described  according  as  the  dilTerent  symptoms  pre- 
dominate ;  but  at  best  the  subdivision  appears  artificial. 

Prognosis. — Always  unfavourable ;  death  occurring  in 
from  two  to  sixteen  years.  The  termination  of  the  disease  is 
marked  by  gradual  exhaustion,  accompanied  by  dysentery,  by 
phthisis,  or  by  disease  of  the  kidneys. 
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Treatment. — An  incurable  disease.  Remove  the  patient 
from  the  locality  where  the  disease  is  endemic.  Attend  to  his 
general  health.  Allow  a  generous  diet.  Symptoms  may  be 
relieved  by  hot  baths  and  the  inunction  of  stimulating  oils. 
Various  balsams  and  oils  have  been  administered  internally 
and  externally,  but,  so  far,  without  marked  success. 

SYPHILIS 

Definition. — A  specific,  eruptive  disease,  received  only  by 
direct  inoculation  ;  characterised  by  a  lesion  at  the  point 
inoculated,  with  inflammation  of  neighbouring  lymph -glands  ; 
by  subsequent  lesions  of  the  skin  and  mucous  surfaces  ;  and, 
ultimately,  by  lesions  of  viscera,  bones,  muscles,  and  the  deeper 
tissues.  The  inherited  form  of  syphilis  presents  some  modifi- 
cations of  the  above.    (See  Congenital  Syphilis.) 

Causation. — (a)  Predisposing. — Although  an  almost  uni- 
versal disease  aft'ecting  all  nationalities,  all  ranks,  and  all 
ages,  there  are  certain  factors  of  predisposition,  viz.  :  Age. — 
Young  adolescents  are  more  susceptible  to  the  disease  than 
elderly  people.  Sex. — In  an  equal  number  of  exposui'es, 
women  present  a  preponderance  of  cases,  owing  to  the  larger 
area  of  the  mucous  tract  of  the  genitals,  the  most  frequent  site 
of  inoculation.  Race. — Orientals  and  dark  races  appear  espe- 
cially prone  to  contract  the  disease,  and  certainly,  so  far  as 
one's  experience  goes,  the  type  of  disease  is  more  virulent 
in  dark  races.  Station  of  Life. — All  ranks  suffer  ;  but  the 
disease  appears  to  be  more  severe  in  the  poor  and  ill-nourished. 

(fj)  ExciTiXG  Cause. — A  specific  poison  received  directly 
into  the  blood  by  some  abraded  surface,  either  during  the 
sexual  act  (the  great  majority  of  cases),  by  suckling,  by  kissing, 
Vjy  exposure  of  hands  during  surgical  operations  on  a  syphilitic 
patient,  or  it  may  be  introduced  into  the  sy.steni  by  unclean 
surgical  instruments  (vaccination,  circumcision). 

An  attack  of  .syphilis,  as  a  rule,  gives  perfect  protection  ; 
but  .second  sf;izures  are  by  no  means  unknown. 

Incubative  Period.  -About  thirty  days.  Hutchinson  says 
it  is  nearer  five  weeks. 
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Symptoms. — The  course  of  the  disease  has  been  divided 
into  three  stages  :  named  Primary,  Secondary,  and  Tertiary. 
This  division  is  generally  accepted,  and  is  clinically  convenient 
though  somewhat  arbitrary,  as  the  stages  are  not  always 
distinct,  and  often  overlap  each  other. 

1.  Primary  Stage. — After  the  period  of  incubation,  there 
appears  at  the  seat  of  inoculation  a  small  papule  of  dusky 
colour,  generally  painless,  with  a  tendency  to  enlarge 
slightly.  It  eventually  sloughs  at  the  summit,  leaving,  in 
about  seven  days,  a  small,  circular,  sharply-defined  ulcer 
surrounded  by  an  inflammatory,  hardened,  '  gristly '  zone. 
This  constitutes  the  hard  or  '  Hunterian '  chancre.  It  is 
completely  developed  at  about  the  sixth  week,  then  begins  to 
diminish,  and  ultimately  heals,  leaving  a  permanent  scar. 
During  the  development  of  the  sore  the  lymph-glands  of  the 
affected  area  enlarge  painlessly,  and  become  indurated  like 
bullets.    The  induration  may  remain  for  some  months. 

2.  Secondary  Stage. — Is  chai-acterised  chiefly  by  slight 
fever  and  malaise,  attended  by  cutaneous  eruptions,  by 
symmetrical  ulcerations  in  the  tonsils  and  fauces,  and 
by  inflammatory  affections  of  the  eyes  and  of  the  peri- 
osteum. The  febrile  disturbance,  as  a  rule,  is  not  excessive ; 
but  is  most  marked  during  the  evening.  The  cutaneous 
eruption  is  mostly  found  on  the  front  of  the  chest  or  front 
of  the  arms,  but  may  be  present  on  any  part  of  the  sur- 
face. It  is  at  first  a  mottled,  '  measly '  rash  (S.  Roseola),  ap- 
pearing in  crops  ;  the  spots  subsequently  becoming  elevated 
and  occasionally  grouped  in  patches.  As  a  rule,  there  is  no 
itching. 

Subsequently  there  ensues  superficial,  painless,  and  sym- 
metrical ulceration  on  the  tonsils,  or  pharynx,  or  soft  palate  ; 
or  mucous  tubercles  form  on  the  inner  surface  of  the  cheeks, 
on  the  tongue,  at  the  angles  of  the  mouth,  the  anus,  vagina,  or 
any  soft  mucous  surface,  with  induration  of  the  neighbouring 
lymphatic  system.  The  hair  falls  in  patches.  Pains,  due  to 
slight  transitory  periostitis,  supervene,  especially  at  nights,  in 
the  tibiie,  clavicles,  and  the  skull  bones,  and  also  in  the  joints. 
The  secondary  symptoms  att'ecting  the  eyes  are  usually  iritis 
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-with  irregular,  and  it  may  be  fixed,  pupils  ;  or,  more  rarely, 
jreneral  retinitis. 

To  revert  to  the  cutaneous  eruiDtion  (syphilide),  it  should 
be  noted  that  it  may  be  entirely  absent ;  that  it  often  develops 
into  scaly  papules  ;  that  it  may  vary  in  type  from  lichen  to 
pustule  ;  indeed,  that  it  may  be  imitative  of  any  form  of  skin 
disease,  and  that  different  types  of  skin  eruptions  may  present 
themselves  in  the  same  individual. 

Hutchinson  draws  attention  to  an  Intermediate  Stage, 
mainly  characterised  by  psoriasis  of  the  palms  and  soles,  and 
by  enlargement  with  stony  induration  of  one  or  both  testes 
(sarcocele),  and  by  tenderness  of  liver  and  other  organs. 

.3.  Tertiaey  Stage. — -The  symjitoms  marking  this  epoch 
usually  supervene  about  twelve  months  after  contact,  though 
they  may  occur  before  the  second  stage  is  over,  and  may 
continue  for  a  number  of  years.  Gummata  due  to  hyperplasia 
of  tissue  elements,  thus  forming  distinct  tumours,  are  the  most 
characteristic  phenomena  (see  p.  40).  Gummata  tend  to 
spread  ;  they  are  often  attended  by  recrudescence  of  fever ; 
and  after  their  subsidence  leave  permanent  destruction  of  the 
parts  affected,  or  hardened,  atrophied  cicatrices.  They  may 
involve  the  bones,  causing  chronic,  diffuse  periostitis,  nodes, 
or  necrosis  ;  they  may  form  in  the  voluntary  muscles,  in  the 
viscera,  in  the  connective  tissues  and  other  fibrous  struc- 
tures, in  the  skin,  forming  serpiginous  ulcerations,  or  in 
the  tongue,  leading  to  sclerosis  of  that  organ.  The  various 
joints  of  the  body,  especially  the  larger  ones,  become  the  seat 
of  chronic  inflammatory  changes.  Indeed,  no  tissue  or  organ 
of  the  body  appeai-s  to  be  exempt  from  attack.  Beyond  these 
affection.s  there  may  be  chronic  changes  in  the  nervous 
system,  either  in  the  form  of  localised  tumours,  or  of  chronic 
inflammatory  changes  (sclerosis)  in  the  brain  or  cord, 
and  nerves  issuing  therefrom.  Thus,  certain  nervous  trac:ts 
are  involved  in  the  brain,  and  subsequently  in  the  spinal 
cord  ;  or  the  changes  may  originate  in  the  cord  and  its 
membranes  ;  and  in  any  case  they  are  frociuently  notable  for 
their  irregular  and  di-sseminated  distribution.  Tlie  various 
mucous  tracts  are  also  prone  to  pathological  changes.  They 
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tend  to  become  thickened,  owing  to  low  inflammatory  pro- 
cesses ;  and  ultimately  to  ulcerations,  leading  to  strictures  and 
stenoses  of  canals  and  ducts.  Thus,  as  regards  the  digestive- 
tract,  we  find  destructive  ulcerations  or  narrowings  in  the 
fauces,  pharynx,  and  oesophagus,  and  a  like  condition  in  the 
rectum,  especially  in  women.  Similarly,  deep  ulcerations  may 
occur  with  destruction  of  cai-tilaginous  structui'es  in  the  larynx 
and  trachea,  followed  by  stenosis. 

Subsequently,  in  chronic  cases,  amyloid  degenerative 
changes  supervene,  affecting  principally  the  liver,  spleen, 
kidneys,  and  intestines,  accompanied  by  marked  cachexia, 
and  increase  of  white  corpuscles  in  the  blood.  These  changes 
frequently  induce  general  tuberculosis  or  lymphadenoma  as  a 
termination  of  the  disease. 

The  above  is  a  brief  sketch  of  the  signs  common  to  the 
tertiary  stage  ;  but  a  further  enumeration  of  changes  which 
may  occur  in  the  various  systems  is  advisable.  It  will  be 
noted,  however,  that  it  is  impossible  to  confine  an  account  of 
the  various  lesions  to  individual  systems  ;  for  example,  the 
affections  of  the  spinal  cord  frequently  commence  in  the 
blood-vessels  in  the  first  instance. 

(a)  Nervous  System. — Perhaps  the  most  important  of 
the  tertiary  lesions  which  come  under  the  observation  of  the 
physician  are  those  of  the  nervous  system.  1.  Jifeningitis  is 
a  frequent  occurrence,  which  may  or  may  not  be  followed  by 
general  paralysis,  mania,  dementia,  or  other  abnormal  mental 
states,  especially  in  such  cases  as  are  complicated  by  anxiety 
or  overwork.  2.  Paraj^legia  may  occur,  either  dependent  on 
gross  lesion  of  the  cord  followed  by  softening  ;  or  on  the 
mechanical  effect  of  a  localised  gumma  ;  or  on  tln-ombosis  or 
other  derangement  of  the  vascular  supply  of  tlie  cord.  Re- 
covery of  function  takes  place,  as  a  rule.  '?>.  Oji/i/liah)iopfi'(/ia 
inteoma,  the  pupil  being  fixed  with  no  accommodation  to  light. 
Ojjhthalmopliigia  externa  with  paralysis  of  muscles  supplied 
by  the  third,  fourtli,  and  sixtli  cranial  nerves.    4.  As  a 

Sequela.  In  neglected  cases,  ascending  .spinal  paralysis  or 

locomotor  ataxy  may  supervene.  As  regards  locomotor  ataxy, 
however,  it  is  probable  that  sexual  excesses  and  muscular 
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filtigue  are  most  important  factors.  Syphilis  alone  will 
scarcely  account  for  the  great  number  of  ataxic  cases  (80 
per  cent.,  Erb),  as  this  neurosis  is  rai-e  in  women  who  have 
had  syphilis. 

(b)  Vascular  System. — Obliterative  arteritis,  especially 
of  the  cerebral  vessels  ;  cerebral  thromboses  ;  chronic  inflam- 
matory and  ulcerative  changes  in  the  aorta  or  large  arteries, 
leading  to  aneurysm. 

(c)  Special  Organs. — Eye. — Acute  iritis,  or  scattered 
patches  of  choroiditis  are  most  common.  Ear. — Chronic  in- 
flammatory changes  in  the  middle  and  internal  ear,  causing 
permanent  deafness. 

(d)  Viscera. — Liver. — The  disease  gives  rise  to  a  coarse 
and  insular  form  of  cirrhosis ;  or  the  formation  of  gummata 
with  jaundice,  due  to  mechanical  obstruction  of  the  bile  ducts. 
Spleen. — This  organ  may  be  enlarged  from  a  general  increase 
of  its  histological  elements  ;  or  it  may  be  the  seat  of  gummata. 
Lungs  may  be  implicated  with  chronic,  inflammatory  changes 
(fibroid  phthisis),  or  with  scattered  gummata.  Heart. — Similar 
changes  may  occur  in  the  muscular  walls,  or  in  the  various 
valves.  Testes  and  Ovaries  not  infrequently  bear  evidence,  by 
their  chronic,  hardened,  and  enlarged  condition,  to  the  existence 
of  previous  syphilitic  attack. 

Treatment.— 3Iercury  in  one  form  or  other,  either  by  the 
mouth,  or  by  inunction,  or  by  subcutaneous  injection,  or  by 
fumigation,  has  now  become  the  almost  universal  remedy. 
Certainly  no  .sufferer  can  be  said  to  be  cured  who  has  not,  at, 
one  time  or  other,  undergone  a  course  of  the  drug. 

Todidft  of  potassium  is  required  in  the  later  stages,  or  after 
mercury  appears  to  have  had  its  effect.  It  often  appears  to 
■I, waken  the  action  of  mercury. 

For  the  Primary  Sore  little  is  required  beyond  cleanli- 
ries.s  and  protection.  The  parts  should  be  thorougiily  washed  : 
then  apply  a  ni'Tcurial  lotion  (black  wash  :  calonio!  gr.  .x., 
aqujf  calcis  ^j.),  or  dust  the  .sore  with  iodoform,  oi'  ap])ly  iodo 
form  ointment  (1  in  H),  Cauteri.sation  or  excision  of  the  sore 
appears  uselpss,  althougli  advocated  by  some  high  authorities 
But  mercury  should  be  aclministered  irtmifdiiitcly  tlie  diagnosis 
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of  syphilis  is  certain.  Give  gr.  iij.  of  the  blue  pill,  or  gr.  iv. 
of  the  grey  powder,  or  the  green  iodide  (gr.  j.  to  gr.  ij.),  three 
times  a  day.  Any  tendency  to  diarrhoea  may  be  checked  by 
adding  small  doses  of  opium.  This  treatment  should  be  con- 
tinued for  six  weeks  or  two  months  ;  but  it  is  not  desirable 
to  produce  salivation. 

In  the  Secondary  Stage  the  eruption  may  be  absent, 
especially  if  mercury  has  been  given  from  the  onset  of  the 
disease.  In  hospital  practice  it  is  probable  that  most  cases 
present  themselves  at  this  period.  Mercury,  however,  should 
still  be  administered,  unless  there  be  serious  contra-indications. 
It  is  best  given  by  the  mouth  ;  inunction,  fumigation,  and 
hypodermic  injection  being  kept  as  reserves.  If  inunction  be 
desirable,  begin  with  5j-  of  the  blue  ointment,  which  may  be 
rubbed  into  the  inner  aspect  of  the  thighs,  or  into  the  skin  of 
the  chest  and  belly,  at  bedtime  ;  the  greasiness  can  be  easily 
removed  in  the  morning  by  warm  soap-and-water.  Fumiga- 
tion may  be  used  when  a  rapid  action  of  mercury  is  necessarj'. 
Calomel  (gr.  xx.  togr.  xxx.)  or  the  bisulphuret  of  mercury  (5  j. 
to  ^ij.)  are  the  best  preparations.  Use  a  Lee's  lamp  by  which 
the  body  is  steamed  before  the  mercurial  is  volatilised.  Hypo- 
dermic injections  may  be  performed  once  a  week  into  tlie 
buttock.  Gr.  ^  of  the  bichloride  in  ii[xx.  of  water  is  recom- 
mended by  Mr.  Bloxam.  If  iritis  is  present,  secure  dilatation 
of  tlie  pupil  by  the  application  of  a  solution  of  atropine  to  the 
conjunctivre  (gr.  v.  to  5j.),  but  continue  the  mercury.  The 
patient  should  rest  in  bed,  in  a  dai-kened  room,  and  he  should 
live  abstemiously.  Periostitis,  Alopcecia,  and  the  skin  affec- 
tions all  require  the  same  general  treatment.  Iodide  of 
potassium,  though  prescribed  by  some  medical  men,  does  not 
appear  to  be  so  beneficial. 

In  the  Tertiary  Stage,  iodide  of  potassium  may  be 
combined  witli  mercury  with  advaiitage.  Give  potassium 
iodide  (gr.  v.)  with  liq.  hydrarg.  perchlor.  (iiixxx.)  in  some 
bitter  infusion  three  times  a  day.  Mercury  seems  to  be  of 
especial  service  in  arteritis,  iritis,  and  in  disease  of  the  nervous 
tis.sues,  especially  when  given  in  prolonged  small  doses  ;  on 
the  other  liaiul  diseases  of  bones  and  luixiid  allections  of  skin 
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appear  to  yield  quicker  to  iodide  of  potassium  by  the  mouth, 
or  as  an  ointment.  Both  together  give  rapid  results  in  cases 
which  are  at  all  amenable  to  treatment.  But  it  will  often  be 
found  that  small  doses  of  iodide  produce  better  results  than 
the  larger  ones.  In  cases  of  heroic  doses  (gr.  xx.)  the  patient 
not  only  becomes  depressed,  but  much  of  the  drug  passes  off 
immediately  by  the  urine. 

The  results  of  treatment  during  the  tertiary  stage,  how- 
ever, are  often  variable  and  uncertain.  Relapses  are  common 
after  leaving  off  treatment.  According  to  Gowers,  syphilitic 
lesions  of  the  nervous  system  are  seldom  or  never  cured  ;  a 
statement  which,  notwithstanding  the  eminence  of  the  autho- 
rity, appears  doubtful. 

Rules  for  the  Administration  of  Mercury. — 1.  It  is  not 
so  much  the  quantity  that  is  wanted,  as  its  effect  on  the  system  ; 
therefore,  individual  susceptibility  must  be  considered.  2. 
Mercury  can  always  be  tolei-ated  if  the  proper  dose  be  found. 
3.  It  should  be  given  to  a  syphilitic  patient  who  is  about  to 
marry,  right  up  to  the  date  of  marriage  ;  but  wedlock  should 
be  forbidden  until  two  years  at  least  from  the  date  of  onset 
of  the  disease.  4.  During  the  administration  of  the  drug  the 
patient  should  be  forbidden  to  smoke,  or  to  take  coffee,  fruit, 
and  aperient  medicines  ;  the  teeth,  gums,  and  buccal  cavities 
should  be  carefully  washed  and  cleansed.  5.  The  drug  should 
be  watched,  and  given  cautiously  to  patients  with  Bright's 
disease,  and  to  those  suffering  from  marked  annsmia  or  from 
strumous  diathesis.  6.  In  a  case  of  .syphilitic  pregnancy  give 
the  mother  small  doses  until  parturition. 

Note  that  syphilis  tends  to  spontaneous  cure  in  many  cases, 
or  at  least,  as  time  progresses,  to  diminish  in  activity  ;  that, 
as  in  all  specific  disea-ses,  it  affects  diffei'ent  individuals  with 
varying  degrees  of  virulence  :  in  .some  it  is  a  malady  .seriously 
threatening  life,  in  others  it  is  an  extremely  mild  di.sorder. 
Its  operations  are,  different  in  various  races,  IjcMng  particularly 
severe  amongst  the  inhabitants  of  India  nnd  of  oIIkm-  tropici. 
countries.' 

'  See  Hutcliinson'ri  Sij]ihilv<. 
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CONGENITAL  SYPHILIS 

Definition. — Syphilis  acquired  from  one  or  both  parents 
heforii  birth. 

Symptoms. — The  typical  manifestations  usually  appear 
about  the  sixth  week,  a  child  born  with  a  syphilitic  eruption 
being  exceedingly  rare.  There  is  no  order  of  symptoms, 
except  that  the  child  comes  into  the  world  with  '  secondaries,' 
or  develops  them  shortly  afterwards.  The  supervention  of 
snuffles,  with  a  peeling  erythema  of  face  and  nates,  are 
usually  the  first  signs.  The  bridge  of  the  nose  is  widened 
and  sunken  ;  there  are  tender  areis  on  the  skull,  especially,  in 
the  parietal  and  frontal  bones  ;  the  epiphyses  of  the  long  bones 
of  limbs  are  also  tender,  and  sometimes  swollen.  The  skin, 
especially  of  the  face,  is  soft,  thin,  and  pallid,  but  often  '  muddy  ; ' 
and  the  child,  generally  speaking,  is  puny  and  badly  developed. 
After  twelve  months,  unless  previously  treated,  other  sym- 
ptoms now  appear,  whilst  the  snuffles  and  rash  have  vanished. 
A  permanent  physiognomy  is  usual.  The  head  is  enlarged  ; 
the  parietal  and  frontal  prominences  are  more  pronounced  ;  the 
angles  of  the  mouth  are  fissured  and  puckered  ;  the  irides 
assume  a  greyish  tint ;  the  cornete  are  duller  than  in  health  ; 
and  there  is  a  frowning  expression  due  to  photophobia.  The 
nose  is  still  sunken  and  flattened,  and  the  palpebral  fissure 
is  narrowed,  so  that  the  child  acquires  a  somewhat  Chinese 
type  of  face.  Characteristic  changes  occur  in  the  teeth,  both 
temporary  and  permanent ;  they  are  ill-developed,  iiari'owed, 
and  fissured,  eventually  showing  a  well-marked  notch  like  a 
'rifle-sight'  in  their  free  edges.  Should  these  appearances 
occur  in  the  central  incisoi'S,  the  evidence  is  almost  conclusive. 
This  condition  should  nut  be  confounded  with  that  due  to 
stomatitis  from  prolonged  use  of  mercury,  when  the  teeth 
are  decidedly  peg-shaped.  Some  authorities,  however,  look 
upon  a  peg-shaped  tooth  as  being  suspicious  of  syphilis. 

Other  affections  are  principally  those  involving  the  nervous 
system,  and  the  organs  of  special  senses.  Any  lesion  or  con- 
dition of  the  nervous  .system  may  occur,  such  as  epilepsy, 
arrested   development   of   brain  with  idiocy,  deaf  nuit ism. 
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ophthalmoplegia  externa  ;  but  locomotor  ataxy  and  Bell's 
palsy  are  said  to  be  rare.  As  regards  the  ear,  a  child  pre- 
senting otorrhoea  after  the  twelfth  month,  with  subsequent 
deafness,  would  certainly  be  very  suspicious  of  syphilis. 
Similarly  in  the  eye,  a  symmetrical  keratitis,  with  signs  of 
ulceration  in  the  soft  palate,  renders  a  diagnosis  of  syphilis 
almost  certain.  Iritis  and  choroiditis  may  appear  at  about 
the  fifth  month,  especially  in  those  children  begotten  at  an  early 
period  of  the  parental  disease.  The  innermost  tunic  of  the 
eye  may  also  be  affected  (neuro-i'etinitis),  often  in  patches. 

In  addition,  we  must  remember  that  there  is,  as  in  acquired 
syphilis,  a  tendency  to  inflammatory  changes  (gummata)  in  all 
the  viscera,  connective  tissues,  and  bones  ;  that  the  hair  and 
nails  tend  to  defective  growth,  or  to  fall  off ;  and  that  the 
development  of  the  body  generally  is  often  stunted,  and  that 
of  the  mental  faculties  arrested. 

In  cases  of  doubt  as  to  symptoms  we  must  inquire  into  the 
parental  histories,  especially  the  mother's.  Miscarriages  in 
sequence  are  generally  due  to  syphilis,  but  not  always  ;  simi- 
larly, a  dead  and  decomposing  fcetus  is  very  often  a  result  of 
syphilis,  but  it  is  not  by  any  means  conclusive. 

Prognosis. — Unfavourable  in  poor  children,  owing  to  their 
unhealthy  surroundings.  On  the  other  hand,  the  children  of 
the  rich  tend  to  recovery  under  careful  treatment.  Relapses 
are  rare.  It  is  also  uncommon  to  find  the  disease  transmitted 
to  a  third  generation  ;  yet  such  cases  have  been  recorded. 

Treatment.— Give  mercury  as  .soon  as  the  diagnosis  is 
confirmed.  Children  bear  the  drug  well  ;  but  do  not  prolong 
it  more  than  is  necessary,  owing  to  its  effect  on  the  teeth. 
It  may  be  given  by  the  mouth.  P.  hydrarg.  c.  creta  (gr.  j.), 
thrice  daily,  acts  very  efficiently,  and  can  be  easily  administered. 
.Sometimes  very  speedy  results  are  obtained  by  inunction. 
Rub  gr.  X.  of  the  ungt.  liydrarg.  into  the  .soles  and  jialms 
night  and  morning.  Iodide  of  potassium  is  too  depressing. 
Still,  it  may  be  given  in  small  doses  (gr.  j.)  after  a  foiirse  of 
mercury  ;  it  then  appears  to  increase  the  activity  of  the  latter 
remedy.  Ulcers  and  painful  excoriations  of  tlic  skin  are  also 
best  treated  hy  mercurial  ointment,  or  by  the;  application  of 
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calomel.  The  erythema  on  buttocks  and  nates  will  be  con- 
siderably relieved  by  dusting  with  a  compound  iodide  of  lead 
powder  (Plumbi  lod  :  5,iss.;  Plumbi  Carb  :  5vj.;  Pulv  :  Aniyli 
5ijss.  Misce). 

Beyond  all  this,  it  is  necessary  that  the  child's  general 
health  should  be  attended  to.  The  infant  should  be  removed 
from  all  unhealthy  surrounding.s,  and  cai-efully  fed  on  good, 
sound  food  ;  it  should  be  warmly  clothed,  and  have  an  abun- 
dance of  light  and  fresh  air.  The  mother  of  a  syphilitic  child 
may  suckle  her  own  offspring  and  not  be  infected,  but  not  so 
a  wet-nurse. 

GLANDERS  (Equinia) 

Definition. — A  specific  disease  affecting  horses  and  mules, 
whence  it  is  communicated  to  man,  in  whora  it  is  characterised 
by  an  inflammatory,  nodular  affection  of  the  mucous  mem- 
brane of  the  nose  and  air-passages,  and,  secondarily,  of  the 
skin,  lymphatic  glands,  and  other  organs,  together  with  the 
subsequent  formation  of  abscesses. 

Causation. — (a)  Predisposing  Causes. — Occujiation. — It 
is  found  amongst  ostlers,  grooms,  and  those  brought  in  contact 
with  horses. 

(b)  Exciting  Cause.- — A  specific  bacillus  somewhat  re- 
sembling the  B.  tuber culods.  The  disease  appears  to  be  special 
to  horses  and  kindred  animals,  just  as  rabies  is  special  to  dogs. 
For  this  reason  it  would  seem  to  be  particulai-ly  fatal  when 
introduced  into  the  human  system.    (See  Specific  Fevers,  p.  98.) 

Incubative  Period.— -Not  accurately  ascertained.  It  varies 
from  one  to  fifteen  days  ;  a  week  being  probably  near  the 
length  of  incubation. 

Pathology. — The  disease  is  mai-ked  by  the  formation  of 
tuberculatcd  new  growths  in  the  skin,  mucous  passages,  and 
organs  of  the  body.  Like  similar  formations  in  true  tubercle, 
they  tend  to  undergo  infl;unmatoi'y  and  retrogressive  changes 
terminating  in  suppuiation.  The  niut-cles  arc;  soft ;  they  are 
frequently  the  seat  of  lia^morrhages,  which  subsequently  sup- 
purate. In  the  lungs  we  find  bronchitis,  jiatcliy  pneumonia, 
or  pleurisy. 
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Symptoms.  —  (a)  Primary  Fever  is  characterised  by- 
rigors,  sweats,  headache,  constipation,  and  marked  pyrexia  ; 
followed  by  diarrhcea.  The  duration  of  this  stage  is  un- 
certain. 

(b)  Eruptive  Period. — The  mucous  membi-ane  of  the 
nose  and  naso-pharynx  is  congested,  discharging  a  watery, 
acrid  fluid,  which  subsequently  becomes  tenacious  and  finally 
replaced  by  sanious  pus.    Subsequently  in  this  mucous  tract 
small  pimples  form,  hard  and  shotty  in  character,  reaching 
the  size  of  peas.    They  afterwards  pass  through  the  stages 
of  vesicle,  and  pustule,  and  finally  slough,  leaving  punched-out 
ulcers  with  red,  elevated,  erysipelatous  margins.    During  the 
pustular  stage  the  erujDtion  may  be  confluent,  as  in  small-pox. 
At  the  same  time  there  may  be  a  purulent  form  of  conjunc- 
tivitis ;  sores  may  appear  in  the  buccal  cavities,  causing  great 
feet  or  of  breath  ;  or  there  is  an  erysipelatoid  affection  of  the 
nose,  cheeks,  and  eyelids,  together  with  inflammatory  extensions 
to  the  bronchi,  lungs,  and  pleurpe.    Abscesses  tend  to  form  in 
various  parts  of  the  body,  especially  in  the  neighbourhood  of 
joints.    Fever  continues  high  (104°  to  105°),  and  is  accom- 
panied by  diarrhcEa,  with  foetid  stools,  great  pi'ostration,  and  a 
tendency  to  the  '  typhoid '  condition,  which  terminates  in 
delirium  and  coma.    Death  usually  supervenes  in  the  second 
■week,  although  in  some  cases  the  illness  drags  a  slow  chronic 
course.    It  will  be  observed  that  in  some  points  the  disease 
bears  a  resemblance  to  small-pox  and  to  pytemia  ;  and,  as  in 
srnall-pox,  iis  severity  is  increased  when  acquired  by  inhalation 
a.s  compared  with  inoculation.    Further,  the  disease  varies 
.somewhat  in  its  .symptoms  when  inoculated  on  some  abraded 
.surface.    Here  the  signs  are  mo.st  pronounced  in  the  skin  and 
lymphatic  glands.    At  the  point  of  inoculation  a  sore  rapidly 
form.s,  with  hardened,  tender,  and  du.sky  red  areola.    The  sore 
rapidly  ulcfrates,  and  tends  to  spread,  forming  an  unhealthy 
chancre  exuding  oR'fnsive  sanious  pus.     The  lUiighbouring 
lymph  vessels  and  glands   become   cord-like,  knotty,  and 
indurated  ('  farcy  buds ')  ;  there  are  severe  fever  and  subse- 
quent deep-seated  abscesses  ;  but  the  nasal  symptoms  are 
not  .so  prominent,  nor  is  the  eruption  on  the  skin  and  mucous 
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surfaces  so  pronounced,  as  in  tliut  form  of  the  disease  which 
is  received  Ijy  the  respiratory  tract. 

Diagnosis.— From  Pwemia.— Tlie  early  history  of  the 
disease  will  reveal  the  presence  of  the  characteristic  eruption 
of  glanders.  In  the  later  stages,  when  abscesses  have  formed, 
the  diagnosis  is  more  difficult.  Inquiry  should  be  made  as  to 
possible  contact  with  diseased  horses. 

From  Acute  Rue  UMATiSM. — Here  the  absence  of  eruption, 
the  profuse,  sour  sweat,  the  metastatic  character  of  the 
arthriti.s,  should  form  a  sufficient  guide. 

From  Typhoid  Fever. — Examine  for  rose  rash,  also  for 
characteristic  diarrhcca,  and  other  abdominal  symptoms.  The 
temperature  curve  is  less  markedly  intermittent  than  in 
equinia. 

Prognosis. — Always  grave.  Recovery  may  take  place  in 
chronic  cases,  and  in  those  in  which  the  poison  has  been 
received  by  direct  inoculation. 

Treatment. — There  is  no  specific  remedy.  Treat  the  case 
as  in  pyamiia.  Cleanse  the  mouth  and  buccal  cavities  (Condy's 
iluid,  carbolic  acid),  and  open  superficial  abscesses  with  anti- 
septic precautions.  Be  careful  to  avoid  self-inoculation  when 
dressing  the  lesions.  Quinine,  arsenic,  and  other  tonics  should 
be  given,  together  with  a  .stimulating  diet  (alcohol,  eggs,  beef- 
tea). 

ANTHRAX  (M.A.Li(!NANT  Pustule,  Woolsorters' 
Disea.se) 

Definition,—  An  acute,  infectious,  and  contagious  disease, 
received  by  tlie  air-passages,  or  by  the  digestive  tract,  or 
by  direct  inoculation  ;  characterised  by  fever,  catarrhal  affisc- 
tions  of  nuicous  meniljraiies,  and  a  typical  lesion  at  the  jioint 
inoculated. 

Causation.  -  (")  PREDisi'osiNfi. — OccK/xdions. — ]t  isespeci- 
■•illy  lialile  to  prc\ail  amongst  those  w  ho  an-  in  contact  with 
lierbivorous  animals  or  with  their  skins.  Hence,  it  is  most 
frequent  in  butchers,  llockmast-crs,  shepherds,  lainiers,  and 
also  in  the  woolsorters  of  Bradford  and  cl.sewlicre. 

{!))  I'LxcriTNO    C.\USE. — A  .s]iecilic    micro-cirganism — the 
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£aciUiis  anthracis.  This  bacillus  is  rod-shaped,  tends  to  grow- 
quickly,  but  breaks  up  eventually  into  cylinders  about  « oW 
of  an  inch  in  length,  containing  spores. 

The  bacillus,  if  acquired  by  inoculation,  produces  a  typical 
lesion  at  the  point  of  contact.  If  it  is  received  by  the 
stomach,  by  means  of  contaminated  milk,  for  example,  or  by 
the  respiratory  tract,  the  symptoms  are  entirely  constitutional. 

Symptoms  may,  therefore,  be  divided  into  two  categories  : 
{a)  Local  or  External  Anthrax,  and  (6)  Constitutional 
or  Internal  Anthrax  ;  the  disease  thus  bearing  comparison 
with  farcy  and  glanders. 

(a)  Local  or  External  Anthrax,  or  Malignant  Pustule. 
— At  the  point  of  inoculation  there  forms,  in  a  few  hours,  a 
papule  which  ultimately  develops  into  a  vesicle.  This  is  sur- 
rounded by  a  zone  of  highly-inflamed  skin  and  subcutaneous 
areolar  tissue.  Eventually  the  vesicle  sloughs,  leaving  a 
crateriform  sore  with  a  brown,  unhealthy-looking  sphacelus  on 
its  floor.  From  this  centre,  lymphatic  inflammation  extends 
upwards,  and  produces  a  tense,  brawny  infiltration  of  the 
limb  or  part  affected,  together  with  inflammation  and  indura- 
tion of  the  neighbouring  lymphatic  glands.  All  these  con- 
<^litions  are  accompanied  by  fever,  which  may  not,  however,  be 
severe  until  the  sloughing  and  surrounding  induration  are  well 
marked.  In  three  or  four  days  more — i.<u  aljout  the  sixth  or 
seventh  from  inoculation — there  is,  if  the  case  terminates 
favouraVjly,  a  marked  fall  of  temperature,  the  eschar  sejjarates, 
and  recovery  is  gradual.  On  the  other  liand,  diarrhcoa  with 
jjrostration,  delirium  and  increase  of  fever  may  ensue  ;  tliese 
•symptoms  being  usually  fatal. 

In  another  case  there  would  appear  to  be  no  signs  of  a 
local  infection  ;  Init  a. severe  o'dema  ensues,  limited  to  the  face, 
the  eyelids,  or  to  a  liralj.  Tin's  (cdema  may  go  on  to  gan- 
grene, with  marked  fever,  delirium,  and  tin;  typhoid  slate, 
which  precede  deatli. 

(h)  Con.stitutional  or  Intkkn'al  Anthkax  is  pioduccd 
by  eating  the  flesh,  or  consuming  tht;  milk,  of  iuiim.ils  \\  liich 
have  l)een  infected  with  the  disease. 

The  symptoriis  in  one  series  of  cases  are  such  as  would  bo 
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produced  by  an  irritant  poison  affecting  the  gastro-intestinal 
canal.  There  are,  therefore,  chills,  rigors,  and  general  pains, 
with  severe  diarrhoea  and  vomiting  ;  the  spleen  is  enlarged  ; 
and  occasionally  a  petechial  eruption  is  seen  on  the  skin,  or 
hsemoi-rhage  occurs  from  the  mouth  or  rectum. 

The  symptoms  in  another  series,  again,  are  accentuated  in 
the  respiratory  tract,  the  bacillus  being  breathed  in  with  dust 
when  sorting  wool.  The  onset  here  is  sudden.  The  patient 
complains  of  rigors,  pains  in  the  back,  and  vomiting.  His 
respiration  is  rapid,  the  pulse  is  accelerated,  fever  is  marked 
(temperature  103°),  and  on  auscultation  he  presents  the 
physical  signs  of  acute  general  bronchitis.  Death  often  occurs 
in  forty-eight  hours,  with  signs  of  collapse.  If  life  be  pro- 
longed over  this  period,  the  fatal  event  is  jsreceded  by  diarrhoea, 
with  delirium  or  unconsciousness. 

Diagnosis. — When  the  characteristic  pustule  is  seen,  the 
diagnosis  is  easy.  In  internal  anthrax  the  diagnosis  is  more 
difficult.  We  must  suspect  the  disease  from  the  acuteness 
and  severity  of  the  bronchial  or  intestinal  symptoms,  if  they 
occur  in  a  person  employed  amongst  raw,  unprepared  wool  or 
hides.    The  cultivation  of  the  bacillus  would  be  conclusive. 

Prognosis. — The  disease  is  not  necessarily  fatal  if  recog- 
nised early  and  vigorously  treated  ;  but  it  is  extremely  fatal  in 
neglected  cases. 

Treatment. — (a)  Local. — The  point  of  inoculation  should 
be  excised  as  soon  as  possible,  or  destroyed  either  by  caustic 
or  by  the  hot  iron.  Prevent  the  spread  of  the  bacillus  by  a 
girdle  of  subcutaneous  injections  of  carbolic  acid  (2  per  cent.) 
or  of  bichloride  of  mercury  {j\  per  cent.),  and  repeat  these 
procedures  two  or  three  times  a  day. 

(b)  Internal.  —A  purgative  may  do  good  in  cleansing  tlie 
bowels  of  the  offending  organism.  After  that,  all  that  we  can 
do  is  to  treat  symptoms  as  they  arise,  and  to  maintain  the 
patient's  strength  by  an  abundance  of  good  food,  together  with 
alcoholic  stimulants.  Mr.  Davies-Colley  gives  ipecacuanha 
(gr.  V.  to  X.  of  the  powder  every  four  hours)  with  success. 
He  also  applies  the  drug  directly  to  the  wound  after 
excision. 
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HYDROPHOBIA 

Definition. — A  specific  disease,  specially  affecting  dogy 
wolf,  cat,  and  some  other  animals,  which  is  imparted  to  man 
by  inoculation  only,  and  characterised  by  spasms  of  the  throat, 
which  are  induced  by  attempts  to  swallow  water. 

Causation. — A  specific  virus  which  emanates  from  the 
salivary  glands  and  buccal  mucous  membranes  of  a  rabid 
animal.  According  to  all  bacteriological  laws,  the  disease 
should  never  originate  de  novo  ;  and  in  some  countries  it  is 
unknown,  apparently  owing  to  the  rigid  exclusion  of  dogs 
from  other  lands.  Some  veterinarians,  however,  tend  to  the 
belief  that  the  bite  of  an  infuriated  dog,  although  the  animal 
may  be  to  all  appearances  perfectly  healthy,  may  produce 
rabies  in  the  bitten  dog  or  man. 

Men  suff'er  more  frequently  than  women;  they  are  brought 
more  in  contact  with  dogs.  Only  a  certain  proportion, 
variously  estimated,  however,  of  those  who  are  bitten  by  a 
rabid  animal  contract  the  disease. 

A  bite  on  the  hand,  or  face,  or  any  part  which  is  unpro- 
tected, is  more  likely  to  impart  the  virus  than  if  it  occur 
through  the  clothes. 

Incubative  Period. — This  is  very  uncertain.  It  appears 
to  vary  from  .six  weeks  to  twelve  months,  or  even  longei-. 

Pathology. — Xo  definite  post-mortem  appearances  have 
been  found  beyond  congestions  of  the  central  nervous  system, 
with  slight  invasion  of  leucocytes  into  the  tissues.  Vesicles 
have  been  described  as  occurring  near  the  frsenum  linsrufe 
some  time  between  the  third  and  the  twentieth  day  after  the 
bite. 

Symptoms  are  divided  into  two  stages,  the  first  period 
being  marked  by  depression  and  the  second  by  excitement. 

The  stage  of  Depression  is  characterised  by  a  feeling  of 
malaise,  or  'out  of  sorts.'  The  patient  is  anxious,  restless,  and 
sleepless,  as  lie  now  vividly  remembers  the  bite.  Subsequently 
he  may  suffer  from  dryness  or  stiffness  of  the  throat.  The  scar  of 
the  bite  tingles  or  becomes  painful,  and  tliere  may  be  neuralgia 
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of  the  ti'unk  nerves  of  the  limb  or  part  which  is  bitten.  This 
pain  of  scar,  in  some  cases,  precedes  all  other  symptoms. 

The  stage  of  Excitement  then  supervenes.  The  patient  is 
terribly  anxious  ;  his  appearance  is  one  of  great  terror ;  he 
has  delusions  and  hallucinations  ;  he  is  incoherent  in  his  talk, 
but  can  easily  be  brought  to  his  senses,  and  for  a  time  may 
converse  rationally;  but  he  is  often  petulant,  and  at  such  periods 
he  may  upbraid  his  doctor  for  leaving  him.  Then  ensue  hyper- 
testhesiaj  of  the  skin  and  organs  of  special  sense,  any  stimulation 
of  which  produces  clonic  and  tonic  spasms  of  various  muscles, 
especially  those  of  deglutition  and  respiration.  Thus  the 
various  senses  are  irritable  to  light,  sound,  touch,  and  move- 
ments. He  has  spasms  of  the  throat,  which  are  excited  by  the 
sight  or  sound  of  water.  He  has  thirst,  yet  cannot  drink. 
He  cannot  even  swallow  his  own  saliva,  which  collects  in  the 
mouth  and  is  worked  up  into  a  frothy  condition.  A  noise, 
or  a  wave  of  cold  air,  will  induce  spasm  of  the  respiratory 
muscles.  In  the  interval,  his  breathing  is  sighing,  or  with 
effort.    He  has  a  hoarse  cough  or  bark. 

As  the  disease  progresses,  the  spasms  become  more  frequent 
and  more  prolonged.  The  patient  gets  weaker,  and  he  dies 
generally  about  the  third  day  from  the  onset  of  symptoms. 
The  immediate  cause  of  death  is  asphyxia  after  an  attack  of 
tetanic  spasm  of  the  respiratory  muscles,  or  exhaustion. 

Treatment. — (a)  Prophylactic. — Immediately  tie  a  liga- 
ture round  the  limb,  above  the  point  of  inoculation.  Cleanse 
the  wound,  and  quickly  apply  the  actual  cautery,  or  excise 
it.  There  is  no  evidence  to  show  how  far  these  measures 
are  preventive,  but  they  are  preferable  to  doing  nothing. 

(b)  Curative. — When  the  symptoms  are  established  medi- 
cinal treatment  is  hopeless.  Chloral  hydrate,  cannabis  iudica, 
and  curare  have  all  been  advocated.  Curare  is  the  only  drug 
which  has  the  credit  of  effecting  a  cure. 

The  recent  inoculation  treatment  of  Pasteur  appears  to 
afford  more  than  good  hope  of  cure.  The  virus  of  rabies  is 
passed  through  a  successive  series  of  rabbits  until  the  incubative 
period  is  shortened  to  a  week.  A  portion  of  spinal  cord  from 
the  last  animal  inoculated  is,  after  exposure  to  the  air,  which 
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lessens  its  virulence,  used  as  a  subcutaneous  injection  on  the 
person  who  has  been  bitten,  and  after  a  series  of  such  injections 
he  is  thus  protected. 

Xo  one  who  has  read  Pasteur's  and  Horsley's  papers  on 
this  subject  can  doubt  the  efficacy  of  this  great  discovery. 

PYEMIA 

Definition. — A  specific  disease,  characterised  by  fever  of  a 
renaittent  type  and  the  formation  of  multiple  abscesses,  which 
are  secondary  to  some  previous  collection  of  pus  or  to  some 
open  wound.  The  disease  may  run  an  acute  or  a  chronic 
course. 

Causation. — («)  Predisposing  Causes. — A  wound  or  in- 
jury, or  ulceration.  An  ill-ventilated  and  improperly  cleansed 
ward,  tent,  or  other  apartment  overcrowded  by  patients  suf- 
fering from  ill-dressed  wounds.  Drunken  or  debilitated  con- 
stitution.   Old  age.    Exhaustion  and  fatigue. 

The  wound  itself,  besides  due  to  amputation  or  other  major 
operation,  may  consist  of  an  ulcer  (of  bowel),  an  abscess  (of 
middle  ear,  or  of  prostate),  an  open  sore  (superficial  burn  or 
scald).  The  uterus  after  parturition  would  come  under  the 
same  category  as  amputation. 

(b)  Exciting  Cause. — A  specific  virus,  probably  the  Strep- 
tococcus pyogenes,  as  this  is  always  found.  This  micro- 
organism circulates  in  the  blood,  and  possibly  sets  up  the 
febrile  condition  ;  or  it  causes  thrombosis  at  various  centres, 
from  which  infective  emboli  are  detached,  which,  again, 
originate  the  multiple  infarctions  and  abscesses. 

Cases  are  said  to  occur  spontaneously  ;  but  there  is  not 
sufficient  proof,  and  such  opinion  is  quite  opposed  to  the 
modem  pathology  of  micro-organisms. 

Pathology.— The  wound,  or  starting-point  of  the  disease, 
is  unliealthy-looking,  foul,  and  offensive.  If  the  lesion  be 
superficial,  its  edges  are  swollen,  red,  and  inflamed.  Tlie 
neighbouring  lymphatic  vessels  are  red  and  indurated,  and  the 
glands  immediately  above  inflame  and  generally  suppurate. 
Secondary  metastatic  abscesses  are  found  in  difi'erent  tissues 
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and  organs  throughout  the  body.  The  lungs,  pleura,  or 
pericardium  are  most  frequently  involved  in  acute  cases.  In 
the  more  chronic  forms  there  does  not  appear  to  be  any 
regular  order  or  preference  beyond  that  that  organ  which  is 
in  direct  communication  with  the  irritant  lesion  is  first  affected. 
Thus  abscess  of  the  liver  occurs  when  ulceration  of  the  bowel 
is  the  primary  cause  of  pyfemia  ;  the  kidneys  are  involved 
secondarily  to  bladder,  prostatic,  or  urethral  injuries  ;  and 
splenic  and  other  infective  embolic  infarcts  originate  from 
ulcerative  endocarditis.  Exceptions,  however,  to  this  rule 
must  be  made  in  the  case  of  suppuration  of  joints  and  sub- 
cutaneous tissues.  They  appear  to  form  more  frequently  in 
chronic  pysemia,  although  by  no  means  unknown  in  the  acute 
form  of  the  disease. 

Symptoms. — Acute  Pyemia. — The  onset  of  the  disease  is 
sudden.  It  usually  begins  with  a  severe  rigor,  or  a  series  of 
rigors,  each  one  of  which  somewhat  resembles  the  cold  stage 
of  ague.  This  is  succeeded  by  high  fever  (105°-107°),  a  rapid 
pulse,  quick  respiration.  The  tongue  is  dry,  there  is  great 
thirst,  and  often  diarrhoea  or  vomiting.  The  patient's  com- 
plexion is  sallow  or  jaundiced,  and  his  skin  is  bathed  in  profuse 
sweats.  A  peculiar  sweet  odour  is  generally  exhaled  from 
the  skin  and  breath.  He  sooner  or  later  develops  in  his  lungs 
the  physical  signs  of  pneumonia  or  pleurisy.  Pericarditis  also 
may  supervene  rapidly  ;  whilst  in  another  case  symptoms  of 
meningeal  inflammation  may  be  revealed. 

The  wound  from  whicli  the  infection  originates  has  an  un- 
healthy appearance,  with  inflammation  of  the  neighbouring 
lymphatic  vessels  and  glands. 

Death  usually  occurs  in  from  live  to  seven  days,  being 
preceded  by  symptoms  of  severe  exhaustion  and  by  de- 
lirium. 

It  will  be  seen  from  the  above  that  the  symptoms  are  such 
as  would  be  presented  by  the  action  of  a  virulent  blood  poison. 
The  type  of  fever  is  markedly  remittent  :  three  or  four  exten- 
sive remissions  may  occur  in  the  twenty-four  hours ;  but  tiiere 
is  no  complete  intermission,  except  in  rare  instances.  The 
periods  between  the  rigors  and  febrile  exacerbations  are  short, 
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and  produce  not  only  bodily  exhaustion,  but  great  mental 
distress.  The  lungs,  pleuras,  and  pericardium  are  always 
secondarily  involved. 

In  Chronic  Py.emia  tlie  symptoms  are  much  the  same  in 
their  sequence,  but  are  less  severe,  and  the  periods  between 
the  rif^ors  and  febrile  exacerbations  are  longer.  There  is  also 
a  tendency  for  the  metastatic  inflammation  to  miss  the  lungs 
and  pericardium  and  to  involve  the  larger  joints,  such  as 
knees,  elbows,  and  shoulders,  and  also  the  subcutaneous  fascia 
and  muscles.  Hence,  should  the  patient  survive,  it  is  at  the 
expense  of  an  ankylosed  joint  or  joints,  and  probably  of  some 
scarring  or  disfigurement  from  the  multiple  abscesses.  Death, 
on  the  other  hand,  may  supervene  from  exhaustion  after  a 
struf^^le  of  some  weeks'  or  even  months'  duration. 

Diagaosis. — From  Ague. — In  this  disease,  with  which 
acute  pytemia  may  be  confounded,  the  rigors  are  periodic, 
usually  occurring  at  about  the  same  hour  each  day,  or  each 
alternate  day.  The  perspirations  and  prostration  are  not  so 
intense,  and  the  disease  yields  rapidly  to  the  effects  of  large 
doses  of  quinine. 

From  Enteric  Fever. — Chronic  pysemia  may  bear  some 
resemblance  to  this  disease.  In  enteric  fever,  however,  there 
is  no  marked  rigor  or  series  of  rigors,  the  temperature  is  not 
so  markedly  remittent,  and  the  presence  of  rose  spots  would 
render  a  diagnosis  easy. 

From  Acute  Rheumatism. — Here  the  arthritis  is  seldom 
so  intense  as  to  produce  suppuration ;  nor  does  it  linger  in  one 
joint,  as  in  pysemia. 

In  any  case,  the  presence  of  an  open  wound  in  an  unhealthy 
state,  which  is  complicated  by  the  onset  of  a  rigor,  with  wide 
remissions  of  temperature,  should  always  lead  us  to  suspect 
pyemic  invasion. 

Prognosis. — The  acute  form  of  pyaemia  is  generally  a  fatal 
disease,  but  not  always  so.  Cases  recover  which  are  placed  in 
aflvantageous  surroundings  of  pure  fresh  air  and  good  nursing. 
In  chronic  pyfcmia  the  prognosis  is  more  hopeful,  especially  if 
no  vital  organ  be  secondarily  involved.  In  all  cases  much 
will  depend  on  the  constitution  and  vigour  of  tlie  patient. 
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Treatment. — Remove  the  patient,  if  possible,  from  the 
infected  room,  and  allow  a  maximum  of  fresh  air.  Give 
nourishing  food,  and  plenty  of  it,  such  as  beef -tea,  eggs,  milk, 
with  alcoholic  stimulants.  Treat  any  superficial  wound  with 
the  most  rigorous  antiseptic  dressings. 

Quinine  is  considered  to  be  the  only  drug  which  has  any 
controlling  action  on  the  poison.  Give  large  doses  (gr.  x. 
every  four  hours).  Hyposulphite  of  soda  (gr.  xx'.),  sulpho- 
carbolate  of  soda  (gr.  x.),  and  salicylic  acid  (gr.  x.)  have  also 
been  recommended.  Morphia  may  be  required  to  produce 
sleep. 
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DISEASES  OF  THE  DIGESTIVE  OEGANS 


ANATOMY 

The  Mouth. — Two  cavities  are  generally  spoken  of  :  an  inner 
one,  internal  to  the  line  of  the  teeth  and  gums  ;  and  an  external 
one,  between  the  teeth  and  the  cheeks. 

The  roof  of  the  mouth  is  formed  by  the  hard  and  soft 
palates  ;  the  floor  is  formed  by  the  tongue  ;  whilst  the  lateral 
boundaries  are  the  teeth  and  gums  or  the  cheeks. 

The  muscular  reflex  of  the  soft  palate  is  extremely  sensitive. 
The  levator  palati  and  azygos  uvulae  are  supplied  by  the  small 
petrosal  nerve  from  Meckel's  ganglion.  The  tensor  palati  is 
supplied  by  a  branch  from  the  otic  ganglion. 

The  Teeth. — In  each  lateral  half  of  the  jaws  there  are  five 
teeth  in  the  child  and  eight  in  the  adult. 

The  first  milk  tooth  (central  incisor)  appears  about  the 
seventh  month,  being  contemporary  with  the  commencing 
activity  of  the  salivary  glands.  The  last  milk  tooth  (second 
molar)  is  cut  at  about  the  end  of  the  second  year.  On  account 
of  the  first  permanent  molars  appearing  Ijefore  all  the  tempo- 
rary teeth  have  Vjeen  shed,  a  child's  jaws  at  about  5^  years  may 
cause  some  complexity,  as  at  that  period  the  child  would  pos- 
ses-s,  besides  the  twenty  temporary  teeth,  four  permanent  molars 
as  well.  As  a  rule,  a  tooth  erupts  in  the  lower  jaw  some  few 
weeks  before  its  companion  in  the  upper  maxilla.  The  fol- 
lowing diagram  (p.  196)  shows  the  number  of  temporary  and 
permanent  teeth  in  each  half  of  a  jaw,  with  dates  of  eruption. 

The  Tonsils,  one  on  each  .side,  are  situated  between  the 
anterior  and  posterior  pillars  of  the  fauces,  palato-glossus  and 
palato-pharyngeas,  respectively.    Each  gland  has  about  twelve 
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crypts  ;  it  lies  against  the  superior  constrictor  of  tlie  pharynx, 
but  does  not  emerge  from  the  pillars  of  the  fauces  towards 
the  middle  line  of  the  mouth,  nor  does  it  extend  outwards  to 
the  internal  carotid  artery,  except  the  gland  be  enlarged.  It 
has  a  rich  vascular  supply  from  the  ascending  pharyngeal, 
the  facial,  and  the  lingual  arteries. 

The  (Esophag-us,  or  Gullet,  is  a  muscular  tube,  nine  to  ten 
inches  in  length,  extending  from  the  cricoid  cartilage,  opposite 


Fig.  9. — To  show  dates  of  ekuptiok  of  teeth 


the  sixth  cervical  vertebra,  to  the  aperture  in  the  middle  of  the 
diaphragm,  opposite  the  ninth  dorsal  vertebra.  It  has  thus  a 
cervical  and  a  thoracic  portion. 

In  the  neck  it  lies  immediately  behind  the  trachea,  to 
-which  it  is  intimately  attached,  with  an  inclination  to  the  left 
side.  The  lateral  lobes  of  the  tliyroid  body  may  also  slightly 
overlap  it.  Behind,  it  is  separated  from  the  spinal  column 
and  the  prevertebral  muscles  by  a  loose  layer  of  areolar  tissue. 
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On  either  side,  lying  in  the  groove  between  the  oesophagus  and 
the  trachea,  is  found  the  recurrent  laryngeal  nerve  ;  whilst 
more  externally  it  is  in  relation  with  the  sheath  of  the  large 
vessels,  containing  common  carotid  artery,  internal  jugular 
vein,  and  pneumogastric  nerve. 

The  situation  of  stricture  of  the  oesophagus  is  measured 
from  the  incisor  teeth.  The  commencement  of  the  gullet  is 
six  inches,  and  the  cardiac  sphincter  of  the  stomach  is  about 
fifteen  inches  from  these  teeth.  In  the  thorax  it  still 
keeps  its  posterior  relation  to  the  trachea,  at  the  bifur- 
cation of  which  it  is  placed  somewhat  to  the  left,  so  as  to  be 
behind  the  left  bronchus,  with  the  thoracic  duct  on  its  left 
side,  and  the  \ena.  azygos  major  vein  on  the  right  ;  thence  it 
descends  behind  the  heart  and  pericardium,  the  lower  part  of 
the  thoracic  aorta  being  on  the  left  of  it,  at  about  the  fourth  and 
fifth  dorsal  vertebrte,  but  entirely  posterior  to  it,  afterwards. 
The  cesophagus  is  surrounded  by  a  plexus  of  nerves  chiefly 
from  the  vagus,  the  left  nerve  being  for  the  most  part  on  its 
anterior  surface,  the  right  nerve  behind. 

The  Stomach  is  situated  in  the  epigastric,  the  left  hypo- 
chondriac, and  partly  in  the  right  hypochondriac  regions.  Its 
size,  and  therefore  its  situation,  will,  however,  vary  considerably, 
according  as  the  organ  is  distended  or  contracted. 

Its  anterior  surface,  which  also  looks  slightly  upwards,  is 
in  relation  with  the  anterior  wall  of  the  abdomen  in  the  epi- 
gastric region,  and  also  with  the  under  surface  of  the  liver,  and 
with  the  diaphragm. 

Its  posterior  surface,  looking  backwards  and  downwards, 
is  in  contact  with  the  pancreas,  the  third  portion  of  the 
duodenum,  the  aorta  with  its  coeliac  axis  and  mesenteric 
branches,  the  inferior  cava,  the  crura  of  the  diaphragm,  and 
the  solar  plexus. 

The  upper  border  is  held  to  the  transverse  fissure  of  the 
liver  by  the  lesser  or  gastro-hepatic  omentum,  which  has 
between  its  folds  the  gastric  and  the  pyloric  vessels  ;  this 
border  is  also  attached  to  the  diaphragm  by  the  gastro-phrenic 
fold  of  peritoneum.  The  lower  Vwrder  gives  attachment 
to  the  great  omentum,  which  contains  the  transverse  colon. 
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This  border  is  traversed  by  the  right  and  left  gastro-epiploic 
vessels. 

The  pyloric  end,  more  movable  than  the  oesophageal,  is 
in  relation  with  the  neck  of  the  gall  bladder  and  the  under 
surface  of  the  liver.  The  pyloric  opening  itself  is  not  a  valve, 
it  is  more  or  less  a  sphincter  ;  and  in  health,  only  admits  the 
passage  of  one's  little  finger. 

The  splenic  end,  lying  beneath  the  six  lower  left  ribs,  is 
in  relation  with  the  spleen  and  the  gastro-splenic  omentum, 
which  contains  the  splenic  vessels. 

The  oesophageal  opening  resembles  an  inverted  funnel.  It 
is  fairly  in  the  middle  of  the  diaphragm,  but  on  a  plane 
posterior  to  the  pylorus. 

The  Duodenum  is  from  eight  to  ten  inches  long.  It  extends 
from  the  pylorus,  round  the  head  of  the  pancreas,  to  the  left 
side  of  the  second  lumbar  vertebra.  It  has  no  mesentery, 
and  is  the  widest  portion  of  the  small  intestine. 

The  first  portion  ascends  to  the  liver  and  the  neck  of  the 
gall  bladder,  having  the  hepatic  artery,  portal  vein,  and 
common  bile  duct  behind  it. 

The  second  portion  lies  on  the  right  kidney  ;  it  is  over- 
lapped by  the  ascending  colon.  On  its  inner  aspect  it  is 
separated  from  the  head  of  the  pancreas  only  by  the  common 
bile  duct  and  the  pancreatico-duodenal  vessels. 

The  third  portion  has  in  front  of  it  the  stomach,  the  de- 
scending layer  of  the  transverse  meso-colon,  and  the  superior 
mesenteric  vessels.  Behind  are  the  crura  of  the  diaphragm,  the 
inferior  vena  cava,  and  the  aorta,  with  the  origin  of  the  superior 
mesenteric  artery.  Its  upper  border  is  intimately  in  relation 
with  the  pancreas,  the  superior  mesenteric  vessels  only  inter- 
vening. 

On  its  mucous  surface  we  find  valvulfe  conniventes  and  villi 
below  the  opening  of  the  bile  duct,  and  also  solitary  and 
Brunner's  glands.  The  gut  is  invested  with  peritoneum  only 
in  its  first  and  part  of  its  second  portions. 

The  Small  Intestine,  beyond  the  Duodenum,  is  about 
twenty  feet  in  length.  It  is  divided  into  Jejunum  (upper 
.two-fifths)  and  Ileum  (lower  three-fifths);  but  there  is  no 
sharp  anatomical  division. 
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It  is  suspended  to  the  bfickbone  by  a  long  mesentery  ;  hence, 
the  gut  is  extremely  mobile,  and  is  the  more  liable,  therefore, 
to  appear  at  the  orifice  of  any  abdominal  incision.  In  the 
jejunum,  the  villi  and  valvular  conniventes  are  more  frequent, 
whilst  Peyer's  patches  are  less  numerous  than  in  the  ileum. 
The  situation  of  Peyer's  patches  is  opposite  the  attachment  of 
the  mesentery  ;  they  run  longitudinally  to  the  gut,  and  are 
extremely  vascular. 

The  ileum  terminates  at  the  ileo-csecal  valve,  perhaps  the 
most  competent  valve  in  the  body.  Vomiting  of  matters 
from  the  caecum  or  large  intestine  does  not  occur,  except  the 
valve  be  injured  or  destroyed. 

The  Large  Intestine,  about  six  feet  long,  is  subdivided  into 
Caecum,  Ascending,  Transverse  and  Descending  Colon,  Sigmoid 
Flexure,  and  Rectum. 

The  Ccecum  is  situated  in  the  right  iliac  fossa.  It  is  en- 
tirely surrounded  by  peritoneum.  Behind,  it  rests  on  the 
iliacus  ;  in  front,  it  touches  the  abdominal  "wall.  The  appendix, 
varying  in  length  from  three  to  eight  inches,  springs  from 
the  back  part  of  the  caecum,  and  is  directed  upwards  and 
inwards.    It  is  surrounded  by  a  fold  of  peritoneum. 

The  Ascending  Colon  passes  in  front  of  the  right  kidney 
to  the  under  surface  of  the  liver,  then  it  takes  a  sharp,  down- 
ward curve  to  gain  the  level  of  the  transverse  colon.  This 
looping  is  important,  as  it  favours  the  retention  of  faeces  and 
flatus.  This  portion  of  the  gut  is  bound  to  the  back  of  the 
abdomen  by  a  short  fold  of  peritoneum  or  meso-colon. 

The  Tra/fisverse  Colon  courses  in  the  folds  of  the  great 
omentum,  below  the  greater  curvature  of  the  stomach.  As  a 
general  rule,  its  situation  would  be  indicated  by  a  horizontal 
line  about  three  fingers'  breadth  above  the  umbilicus.  Its 
course  is  from  the  under  surface  of  the  liver  downwards,  to 
gain  the  level  of  the  lower  border  of  the  stomach,  across  the 
belly,  and  then  it  ascends  to  the  spleen.  Its  upper  border  is, 
therefore,  in  relation  with  the  liver  and  gall  bladder  and  the 
lower  end  of  the  spleen.  It  lies  some  two  inches  from  the 
great  curvature  of  the  .stomach. 

The  Descendinrj  Colon  extends  from  the  spleen  to  the  left 


200 


DISEASES  OF  THE  DIGESTIVE  ORGANS 


iliac  fossa.  It  passes  over  the  left  kidney,  the  left  crus  of  the 
diaphragm,  and  the  left  quadratus  lumborum.  In  front,  it 
has  the  convolutions  of  the  small  intestine.  It  is  deeper  and 
is  less  completely  surrounded  by  peritoneum  than  the  ascending 
colon. 

The  Sigmoid  Flexure  extends  from  the  iliac  crest  to  the 
saci'o-iliac  articulation.  It  has  a  complete  meso-colon,  and  is 
extremely  loose  and  movable. 

The  Rectum  is  eight  inches  long,  beginning  at  the  left 
sacro-iliac  synchondrosis  and  ending  at  the  anus. 

The  first  portion  lies  on  the  sacrum,  the  pyriformis,  the 
sacral  plexus,  branches  of  the  left  internal  iliac  artery,  and 
the  left  ureter.    It  is  entirely  surrounded  by  peritoneum. 

The  second  portion  rests  on  the  lower  part  of  the  sacrum 
and  on  the  coccyx.  In  front  is  the  trigone  of  the  bladder, 
the  prostate,  and  the  vesiculas  seminales.  Peritoneum  invests 
the  front  and  sides  of  its  upper  half. 

The  third  portion  touches  the  apex  of  the  prostate,  the 
membranous  part  and  the  bulb  of  the  urethra,  and  then 
recedes  from  the  urinary  tract  to  emerge  on  the  surface  at 
the  anus.  The  anus  is  guarded  by  a  voluntary  external 
sphincter ;  the  internal  (involuntary)  sphincter  is  situated 
one  inch  higher  up  the  gut,  and  above  this  again  is  a  large 
dilatation  or  pouch  on  which  the  prostate  rests. 

In  the  female  the  relations  are  similar  ;  but  the  uterus 
and  vagina  are  immediately  anterior  to  its  second  and  to  the 
upper  part  of  its  third  portion. 

The  Abdomen. — For  clinical  purposes  the  abdomen  is 
divided  into  nine  regions  by  two  vertical  lines  which  bisect 
two  horizontal  lines.  There  is  no  exact  agreement  amongst 
anatomical  authorities  as  to  where  these  lines  shall  be  drawn, 
and  in  the  following  description  we  have  observed,  with  slight 
modifications,  the  lines  as  given  in  Morris's  '  Anatomy.'  Thus, 
if  one  horizontal  line  be  drawn  across  the  belly  at  the  lowest 
point  of  the  costal  border — that  is  to  say,  at  the  eleventh 
costal  cartilage — and  another  at  a  level  of  the  anterior  superior 
iliac  spines,  we  have  three  zones  of  latitude.  Then  if  we 
draw  two  other  vertical  lines  corresponding  to  the  outer  edge 
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of  each  rectus  muscle,  the  abdominal  surface  is  thus  sub- 
divided into  nine  regions  :  the  middle  ones,  from  above  down- 
wards, being  known  as  E2ngastric,  Umbilical,  and  Hypogastric 
regions  ;  and  the  three  lateral  being  named  Hypochondriac, 
Lumbar,  and  Inguinal  regions. 

In  the  Epigastrium  are  found  the  liver,  the  pancreas  (head 
-and  body),  the  spleen  (upper  part),  the  kidneys  (upper  and 
inner  portions),  the  adrenals,  the  stomach,  the  duodenum,  and 
coils  of  small  intestine. 

The  Umbilical  region  contains  the  inner  part  of  both 
kidneys  and  the  ureters,  the  jejunum  and  ilium,  the  transverse 
colon,  part  of  the  sigmoid  flexure,  and  the  beginning  of  the 
rectum. 

The  Hypogastriuvi  contains  the  small  intestine,  the 
sigmoid  flexure,  the  rectum,  the  bladder  in  children,  and  in 
adults  if  distended,  the  uterus  and  its  appendages. 

The  Bight  Hyjjocliondrium  contains  the  liver  (greater 
part),  the  right  kidney  (upper  third),  and  the  hepatic  flexure 
of  the  colon. 

The  Right  Lumbar  region  contains  the  right  kidney  (lower 
two-thirds),  the  ascending  colon,  the  caecum,  and  some  coils 
of  small  intestine. 

The  Right  Inguinal  region  contains  the  inguinal  canal,  the 
csecum  (lower  part),  and  coils  of  small  intestine. 

In  the  Left  Hyjwchondrium  are  found  the  liver  (left  lobe), 
the  spleen  (outer  part),  the  pancreas  (tail),  the  stomach  (great 
end),  and  the  colon  (splenic  flexure). 

The  Left  Lumbar  region  holds  the  left  kidney  (lower  two- 
thirds),  small  intestine  (especially  jejunum),  descending  colon, 
and  part  of  the  sigmoid  flexure. 

The  Left  Inguinal  region  contains  the  inguinal  canal,  the 
•small  intestine,  and  part  of  the  sigmoid  flexure  of  the  colon. 

The  umbilicus  itself  is  on  a  level  with  the  highest  point  of 
the  iliac  crest,  and  situated  over  the  bifurcation  of  the  aorta. 
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STOMATITIS 

Definition.— Inflammation  of  the  mouth.  Three  different 
varieties  are  recognised  at  least,  viz.  :  Parasitic,  Ulcerative, 
and  Gangrenous. 

PARASITIC  STOMATITIS  (Thrush) 

This  condition  is  most  frequent  at  the  extremes  of  life.  It 
occurs  ia  infants,  especially  those  who  are  imiDroperly  fed  and 
whose  digestive  powers  are  thereby  weakened. 

In  old  age  it  accompanies  diarrhcea  and  the  exhaustion  of 
advanced  phthisis,  cancer,  and  other  chronic,  wasting  diseases. 
Its  appearance  is  often  significant  of  ajDproaching  death.  The 
exciting  cause  would  appear  to  be  the  deposit  and  growth  of  a 
fungus  (the  Saccharomyces  albicans),  which  is  probably  the 
same  as  causes  acetous  fermentation  in  wines. 

Pathology. — The  fungus  consists  of  an  interlacing  mycelium 
with  spores.  It  can  easily  be  recognised  microscopically  by 
detaching  a  portion  from  a  mucous  surface  and  treating 
it  with  caustic  potash  on  a  glass  slide.  The  organism  first 
appears  in  the  middle  layers  of  the  epithelium,  and  thence 
extends  to  the  superficial  and  deeper  layers.  Each  patch 
consists  of  epithelium,  fat,  and  the  fungus  above  described. 
In  appearance  they  are  white-looking,  irregular-shaped  spots 
like  mould,  slightly  raised  above  the  surface,  with  a  zone  of  in- 
flammatory tissue  surrounding.  On  separation  of  one  of  these 
patches  an  abraded  surface  is  left.  They  appear  on  the  tongue, 
and  mucous  surfaces  of  the  cheeks  and  buccal  cavity,  the 
secretions  of  which  are  acid,  else  the  fungus  could  not  flourish. 
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Although  thrush  is  said  to  occasionally  '  go  through '  the 
patient,  it  is  probable  that  the  anal  erythema  frequent  in 
these  cases  is  due  to  the  diai-rhcea  which  accompanies  the 
disorder,  the  stools  often  being  equally  as  acid  as  the  buccal 
secretions. 

Symptoms. — There  are  no  special  symptoms  beyond  some 
discomfort  in  the  mouth,  which  is  increased  by  taking  food. 
The  hps  and  tongue  are  dry  ;  often  a  ridge  of  heavy  white  fur 
is  seen  down  the  middle  of  the  tongue,  and  the  fungoid  patches 
are  found  scattered  about  the  mucous  surfaces  as  described. 
Other  signs  which  attend  the  disease  are  merely  those  of  ex- 
haustion and  debility,  which  precede  or  attend  the  disorder. 

Treatment. — Alkalies  constitute  a  speedy  and  efficacious 
remedy.  Carbonate  of  soda  and  aromatic  powder  of  chalk  in 
mixture  act  not  only  as  astringents,  but  as  antacids.'  Local 
washes  of  chlorate  of  potash  or  borax  in  strong  solutions  may 
be  applied  to  the  mouth.  An  occasional  laxative  of  castor 
oil  is  also  advisable. 

ULCERATIVE  STOMATITIS 

This  form  of  stomatitis  is  characterised  by  the  formation, 
almost  invariably  in  young  children,  of  ulcers,  varying  in  size 
from  a  pin  point  to  that  of  a  split  pea,  on  the  mucous  surfaces 
of  the  tongue,  palate,  and  cheeks.  The  ulcers  are  sharply  de- 
fined with  irregular,  elevated  edges  which  form  cup- shaped 
sores,  the  floors  of  which  are  covered  by  a  thick,  slimy,  and 
often  purulent  secretion.  At  the  same  time  the  tongue 
is  heavily  furred,  the  breath  foul,  the  bowels  loose,  and  there 
is  some  extensive  secretion  and  dribbling  of  saliva.  Occa- 
sionally the  disease  extends  to  the  sockets  of  the  teeth,  \vhen 
the  gums  are  swollen  and  tender  and  often  the  seat  of  htvjmor- 
rhage.  These  symptoms  are  accompanied  by  feverishness 
and  irritability,  by  disinclination  for  food  as  well  as  diffi- 
culty in  masticating  it.    The  disease  rarely  occurs  in  adults  ; 

'  1^.  Soda-  Bicarb:  gr.  iv. ;  Pulv :  Cretic  Aiomat :  gr.  v.;  Spt : 
Ammoniffi  Aromat :  nyv. ;  Aqujc  Pimentie  ad  5ij.     M.  ft.  mist. 
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and  in  children  it  is  seldom  a  primary  condition,  being  gene- 
rally symptomatic  of  failing  health  and  malnutrition. 

Treatment. — As  in  parasitic  thrush,  alkalies  are  the  best 
remedies.  The  bicarbonate  of  soda  or  potash  may  be  given  in 
five-grain  doses  every  four  hours.  Solutions  of  chlorate  of 
potash  and  of  borax  are  also  useful  as  gargles  or  washes.  De- 
coction of  cinchona  may  also  be  given.  It  not  only  improves 
the  appetite,  but  acts  as  a  general  tonic.  At  the  same  time 
food  should  be  nourishing  and  easily  digestible.  Milk  had 
better  be  boiled,  and  diluted  with  lime  water. 

GANGRENOUS  STOMATITIS  (Noma) 

This  condition  occurs  especially  in  young  children  mostly 
under  five  years  of  age.  It  is  frequently  a  sequel  of  some 
specific  fever,  notably  measles  ;  but  may  occur  without  any 
premonitory  disease.  It  is  probable,  however,  that  a  low 
state  of  health,  deficient  food,  and  defective  sanitary  surround- 
ings ai'e  the  most  potent  predisposing  causes. 

Symptoms. — During  convalescence  from,  say,  measles,  our 
attention  may  be  drawn  to  the  mouth  by  fcetor  of  breath. 
On  examination  of  these  parts  an  unhealthy -looking  ulcer 
will  be  found  inside  the  cheek  or  lips,  with  a  greyish,  foul 
slough  forming  its  floor.  There  is  not  necessarily  any  atten- 
dant pain  ;  the  condition  may  even  have  existed  some  days 
before  attention  is  drawn  to  it.  The  ulceration  is  usually  ac- 
companied by  salivation  and  perhaps  hemorrhage,  by  marked 
gangrenous  odour,  und  by  enlargement  of  the  neighbouring 
lymphatic  glands.  Grave  constitutional  symptoms  may  also  be 
present.  The  pulse  is  rapid  and  small  ;  there  is  slight  feverish- 
ness  ;  and,  although  the  appetite  continues  good,  marked  signs 
of  asthenia  and  collapse  are  apt  to  supervene  rapidly,  during 
which  the  patient  expires.  Should  recovery  take  place,  it  is  at 
the  cost  of  permanent  and  extensive  disfigurement,  owing  to 
loss  of  tissue.  In  some  cases  the  disease  stops  at  perforation 
of  the  cheek  or  li  p  ;  in  others  it  extends  rapidly  until  the 
whole  of  one  side  of  the  buccal  cavity,  or  even  the  adjacent 
bones  become  eroded. 
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Treatment. — Plenty  of  good  nourishing  food,  and  stimu- 
lants are  required.  The  disease  must  always  be  regarded  as 
one  tending  to  destroy  life,  not  so  much  from  the  effects  of  the 
local  destruction  as  from  the  grave  constitutional  exhaustion 
it  causes.  Opiates  are  usually  required  to  afford  I'est  and  to 
relieve  pain.  The  local  treatment  of  the  gangrene  is  mainly 
surgical.  The  wound  should  be  dressed  antiseptically,  and  kept 
aseptic  as  much  as  possible.  Corrosive  sublimate  dressings, 
however,  are  better  avoided.  Strong  solutions  of  carbolic 
acid  are  better.  They  relieve  foetor,  and  have  a  slightly 
anjesthetic  action.  The  extension  of  the  gangrene  is  often 
arrested  by  the  application  of  strong  nitric  acid,  hydrochloric 
acid,  nitrate  of  silver,  or  even  the  galvano-cautery  to  the  sore 
and  parts  around. 

GLOSSITIS 

Definition. — Inflammation  of  the  tongue. 

Causation. — It  is  usually  caused  by  some  direct  injury, 
such  as  a  fall  on  the  face  when  the  tongue  happens  to  be 
protruded  ;  or  it  may  be  produced  by  the  bites  or  stings  of 
irritant  insects.  It  not  infrequently  is  excited  by  the  use  of 
mercurials  and  other  drugs.  It  occurs  occasionally  in  syphilis, 
apart  from  gummatous  induration. 

In  some  few  instances  it  is  idiopathic. 

Symptoms. — The  tongue  becomes  stiff,  swollen,  and  painful ; 
all  movements  of  the  organ  are  diflicult  and  aggravate  the 
pain.  Articulation  is  performed  only  with  an  effort,  and  is 
then  indistinct.  As  the  disease  advances,  the  tongue  becomes 
greatly  enlarged  ;  it  protrudes  itself  from  the  mouth,  and  is 
indented  and  often  excoriated  by  the  teeth.  Mastication  is 
next  to  impo.ssible  ;  saliva  collects  in  the  buccal  cavities,  and 
overflowrs  by  the  angles  of  the  mouth.  The  tongue,  after  a 
time,  Vjecomes  heavily  coated  with  a  thick  fur  and  slimy  mucus, 
and  there  is  usually  some  foetor. 

In  most  instances  the  inflammation  subsides  within  a 
week,  and  the  organ  assumes  its  normal  size  and  condition. 
In  rare  cases,  however,  it  remains  permanently  hyportroi^liied, 
and  requires  surgical  treatment  ;  but  a  more  frequent  change 


206 


DISEASES  OF  THE  MOUTH 


than  this  is  suppuration.  This  is  attended  by  some  feverish- 
ness  and  rigors,  together  with  a  sensation  and  fear  of  impend- 
ing suffocation.  The  latter  danger,  indeed,  may  be  real,  from 
inflammatory  extension  from  the  tongue  to  the  epiglottis  and 
larynx. 

Treatment.— Give  liquid  nourishing  food,  such  as  beef-tea, 
«ggs,  milk,  (fee.  Alcoholic  stimulants  are  not  required,  and 
they  would  ir)-itate  the  tongue  whilst  passing  over  it.  Ice  to 
suck  may  be  freely  allowed.  Antiseptic  and  astringent  washes 
should  be  constantly  used.  The  tincture  of  the  perchloride  of 
iron  appears  to  possess  both  these  qualities,  and  in  many 
instances  acts  beneiicially  in  a  surprisingly  rapid  way.  Deep 
incisions  may  be  made  along  the  dorsum  of  the  tongue  if  the 
enlargement  be  rapid.  Tracheotomy  may  be  required  if  the 
inflammation  extend  to  the  air-passages. 

TONSILLITIS  (Qdinst) 

Definition. — Inflammation  of  the  tonsils.  One  or  both 
glands  may  be  affected  at  the  same  time. 

Causation. — («)  Predisposing. — Ar/e. — It  is  most  frequent 
between  twelve  and  eighteen,  at  a  period  when  there  is  the 
greatest  strain  on  nutritive  processes.  Sex  has  apparently 
no  predisposing  influence.  Climate. — The  disease  is  most  rife 
in  cold  and  damp  countries.  Eheumatic  Diathesis. — It  fre- 
quently attacks  those  who  have  previously  suffered  from,  or 
who  have  a  predisposition  to,  rheumatism.  A  Debilitated 
Constitution,  or  any  illness  by  which  the  patient  is  brought 
below  par,  also  acts  as  a  predisposing  cause.  It  thus  super- 
venes on  catching  cold  after  severe  muscular  exercise. 

(b)  Exciting. — Some  apparently  specific  and  septic  material 
emanating  from  cesspools,  or  defective  drainage,  or  from  offen- 
sive discharges  in  surgical  wards  of  a  hospital.  It  may  also 
be  directly  propagated  from  one  subject  to  another  by  the 
exhalations  from  mouth  and  nose  of  a  pre\iously  affected 
person.  The  contagious  character  of  the  disease  is  most  pro- 
nounced at  the  beginning  of  the  illness. 


TONSILLITIS 


207 


Pathology. — The  earliest  stage  is  characterised  by  catarrh 
of  the  mucous  membrane  of  the  tonsil,  which  is  not  limited  to 
the  surface,  but  extends  to  the  follicles  and  to  the  soft  palate 
and  uvula.  As  a  result,  there  is  at  first  an  arrest  of  secretion, 
followed  by  a  somewhat  copious  discharge  which  forms  on 
the  surface  a  greenish,  sticky  film  which  can  be  easily 
removed  by  scraping.  Occasionally  in  rheumatic  subjects  the 
inflammation  extends  to  the  planes  of  connective  tissue  in  the 
tonsil,  and  to  similar  planes  in  the  pharynx  and  soft  palate. 
The  inflammatory  process  lasts  two  to  three  days,  when  (1) 
resolution  takes  place,  the  exudation  being  washed  away  or 
expectorated  ;  or  (2)  suppuration  takes  place,  owing  to  cellular 
proliferation  being  so  extensive  as  to  interfere  with  the 
nutrition  of  the  gland.  The  interior  then  breaks  down,  and 
an  irregular  abscess  cavity  is  formed  (Quinsy).  This  condition 
appears  to  be  rarer  than  one  would  suppose,  and  mostly  occurs 
in  those  who  have  feeble  constitutions.  (3)  A  third  termina- 
tion of  acute  tonsillitis  is  of  the  nature  of  chronic,  inflamma- 
tory change  characterised  by  hypertrophy  of  the  gland, 
especially  of  its  interstitial  connective  tissue.  The  tonsil 
then  becomes  painlessly  enlarged,  it  loses  its  natural  pink 
colour,  and  assumes  a  paler  tint  ;  the  uvula  is  pushed  on  one 
side,  and  the  faucial  and  respiratory  passages  are  considerably 
obstructed. 

Symptoms. — Vary  somewhat  as  the  disease  runs  an  Acuie, 
Sub-acute,  or  a  Ifild  course. 

An  Acuie  case  is  generally  ushered  in  with  pain  and  stifi"- 
ness  in  the  neck,  a  dryness  of  the  throat  which  necessitates 
frequent  swallowing  of  saliva,  and  severe  headache.  This 
last  symptom  is  usually  constant  and  severe.  In  a  few  hours 
the  patient  further  complains  fcf  rigors,  uneasiness,  and  pains 
in  the  bones  and  muscles,  and  a  total  loss  of  appetite.  On 
examination  at  the  end  of  twenty-four  hours  there  is  a  high 
fever  (103°)  ;  the  pulse  is  full  and  quick  (110  to  120)  ;  the 
urine  is  scanty  and  febrile,  with  occasionally  a  tinge  of 
albumin  when  the  temperature  exceeds  103°  ;  the  tongue  is 
loafled  with  a  thick,  heavy,  and  .slimy  fur  ;  the  bowels  are  con- 
stipated ;  and  the  breath  is  foul.    On  inspecting  the  fauces, 
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one  or  both  tonsils  will  be  found  enlarged  and  exuding  a 
greenish  lymph  from  their  follicles,  or  a  layer  of  similar 
exudation  is  smeared  over  their  surfaces.  The  glands  at  the 
angles  of  the  jaws  are  swollen  and  tender  ;  deglutition  is  only 
carried  on  with  pain,  difficulty,  and  grimace ;  the  speech 
is  characteristically  thick  ;  and  the  expression  of  the  face  is 
also  peculiar  and  almost  diagnostic.  It  is  one  of  pain, 
weariness,  and  sadness  :  the  angles  of  the  mouth  being  drawn 
outwards  and  downwards,  and  the  forehead  transversely 
wrinkled.  This  condition  lasts  three  days,  when  a  crisis 
occurs,  either  in  the  form  of  a  profuse  sweat,  or  a  copious 
diuresis,  or  a  diarrhoea  ;  it  is  accompanied  by  an  abrupt  fall 
in  the  temperature  to  almost  the  normal  line,  and  the  patient 
feels  comparatively  well. 

If  the  crisis  does  not  occur  on  the  third  day,  the  case  will 
probably,  according  to  Dr.  Haig-Brown,  go  on  to  suppuration. 
He  insists,  however,  that  this  only  occurs  in  feeble  and  un- 
healthy subjects.  In  suppuration  the  dysphagia  and  the 
febrile  conditions  continue  ;  the  tonsil  becomes  red  and  tense  ; 
there  is  fear,  generally  quite  groundless,  of  suffocation,  till 
about  the  sixth  day,  when  the  abscess  points,  usually  towards 
the  mid-line,  and  discharges  itself  by  a  ragged,  sloughing 
aperture. 

In  Sub-acute  cases  the  fever  and  the  symptoms  generally 
are  less  severe  :  the  temperature  only  rises  to  101°  or  102°  ; 
the  throat  is  less  painful  ;  there  is  less  follicular  discharge  ;  the 
general  bodily  weakness  is  not  so  marked  ;  and  the  patient  is 
usually  convalescent  on  the  third  day. 

A  Mild  attack  is  characterised  merely  by  an  irritable  sore 
throat,  the  tonsils  being  only  red  and  swollen,  by  slight  head- 
ache, and  a  temperature  of  99°  to  100°. 

Dr.  Haig-Brown,  however,  draws  attention  to  the  clinical 
fact  that  these  milder  cases  are  quite  as  infectious  as  the 
severer  forms. 

In  all  varieties  the  disease  may  recur  ;  or  it  may  be 
metastatic,  in  that  one  tonsil  may  take  on  the  inflammatorj' 
changes  just  as  its  fellow  is  healing  ;  and  it  does  not  appear 
unlikely  that  in  many  cases  it  is  a  manifestation  of  one  of  tlie 
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many  different  forms  of  rheumatism  which  are  peculiar  to 
young  people. 

Complications. — As  a  rule,  none.  1.  Aural. — Deafness 
may  ensue,  owing  to  mechanical  obstruction  of  the  Eustachian 
tube  or  to  inflammatory  extension  to  its  mucous  membrane. 
In  unhealthy  subjects  the  inflammation  may  extend  to  the 
middle  ear,  causing  perforation  of  the  membrana  tympani,  or 
even  fatal  meningitis. 

2.  Cardiac. — Any  form  of  endocardial  or  pericardial  in- 
flammation may  supervene.  Lesions  of  the  mitral  valve, 
especially  mitral  regurgitation,  are  the  most  frequent. 

3.  Acute  Rheumatism, — This  disease,  when  it  does  occur 
as  a  complication,  commences  about  the  fourteenth  day.  It  is 
by  no  means  common  ;  but  attention  may  be  here  drawn  to 
the  apparent  clinical  relations  which  exist  between  tonsillar 
and  joint  inflammations.  This  is  seen  in  scarlet  fever,  in 
septic  sore  throat,  as  well  as  in  tonsillitis.  Further,  many 
cases  of  acute  rheumatism  commence  with  symptoms  of  ton- 
sillar and  faucial  inflammation. 

i.  Relapse. — The  tonsil  may  become  again  inflamed,  and 
run  through  a  course  similar  to  the  initial  attack.  Occasionally 
there  are  second  or  even  third  relapses. 

5.  Chroxic  Hypertrophy  of  the  Tonsils. — This  occurs  in 
young  and  old,  especially  those  who  inherit  a  strumous  taint. 
The  gland  is  enlarged  and  hardened,  so  that  deglutition  is 
permanently  difficult  ;  respiration  is  impeded  ;  the  voice  is 
nasal ;  speech  is  defective,  especially  when  the  hypertrophy 
commences  in  early  life  ;  and  there  is  a  permanent  character- 
istic expression  of  face  .similar  to  that  described  as  occurring 
during  the  acute  stage.  We  are  also  convinced  that  the 
chronic  hypertrophy  exercises  a  baneful  effect  on  the  mental 
development  of  the  patient. 

Diagnosis.  («)  In  Simple  Catarrh  op  the  Throat  the 
tonsils  are  merely  red  ;  there  is  no  follicular  exudation  ;  no 
tenderness  at  the  angles  of  the  jaw  ;  and  the  pyrexial  symptoms 
are  less  pronounced. 

(h)  From  Scarlet  Fever. — Here  we  are  guided  by  the  early 
presence  of  rash  ;  a  '  strawberry  '  tongue  ;  and  a  temperature 
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of  103°  to  104°,  or  higher.   In  addition,  we  find  a  scarlet  blush 
invading  palate,  fauces,  and  pharynx. 

(c)  In  RoTHELN  there  is  no  follicular  tonsillitis  ;  the  throat 
is  merely  dry  and  red  ;  the  characteristic  eruption  appears  on 
the  second  day,  followed  by  '  branny '  desquamation  in  the 
second  week. 

(c^)  From  Measles. — In  this  fever  we  are  guided  by 
coryza,  sneezing,  catarrh  of  the  respiratory  passages,  and  rash. 
The  critical  fall  of  temperature  does  not  occur  till  about  the 
eighth  day. 

(e)  From  Diphtheria. — In  this  disease  we  find  a  false 
membrane  in  ashy-grey  patches,  of  a  tough  leathery  character, 
and  leaving  excoriations  on  removal.  The  pallor  and  exhaus- 
tion are  pronounced,  albuminuria  is  an  early  symptom,  and  is 
commensurate  with  the  extent  of  the  exhaustion. 

Treatment. — (a)  General. — Isolation  is  necessary  ;  all 
the  crockery  and  spoons  used  by  the  patient  should  be  properly 
cleansed  and  disinfected.  A  medicated  spray  may  with 
advantage  be  used,  not  only  in  the  room,  but  to  the  patient's 
throat.  Perfect  rest  in  bed  should  be  ordered  for  four  days, 
at  least.  The  diet  should  be  good  and  nuti'itious,  but  entirely 
fluid,  owing  to  the  extreme  difliculty  in  deglutition.  A  pre- 
liminary saline  purge  should  be  given. 

(b)  Local. — No  medicines  appear  to  have  any  curative 
efiiect,  nor  do  any  appear  to  have  any  influence  in  arresting 
the  disease.  Guaiacum,  aconite,  chlorate  of  potash,  all  have 
their  advocates.  We  have  certainly  seen  the  best  results  from 
guaiacum  (mist,  guaiaci  or  trochisci  guaiaci  B.P.)  and 
salicylate  of  soda  (gr.  x.),  especially  in  rheumatic  subjects. 
Locally  we  may  use  astringent  washes  or  lotions,  find  here 
a  strong  solution  of  salicylate  of  soda  applied  with  a  mop 
brush  is  of  great  use.  Ice  to  suck  is  very  soothing. 
Gargles  are  better  avoided  ;  they  are  difficult  to  manage,  and 
often  cause  pain.  Inhalations  of  steam  appear  to  give  the 
most  relief.  Poultices  or  hot  wool-packs  may  also  be  applied 
with  advantage  to  the  parts  behind  the  vertical  ramus  of  the 
jaw  ;  they  should  be  tied  up  to  the  head  like  a  bonnet-string, 
and  not  round  the  neck  like  a  collar.    An  excellent  method 
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of  applying  heat  is  a  split  baked  potato  ;  it  retains  its  moisture 
and  heat  for  a  considerable  time.  After  the  fever  has  abated 
the  patient  will  require  tonics  (quinine  and  iron)  and  a 
generous  dietary. 

Examine  the  patient  carefully  from  day  to  day  to  ascertain 
the  possible  existence  of  ear  or  heart  complications.  If 
suppuration  supervene,  do  not  be  in  a  hurry  to  apply  the 
bistoury.  The  pus  soon  finds  a  ready  outlet,  and  there  is 
rarely  any  danger  from  suffocation.^ 


'  See  Dr.  Haig  Brown :  Tonsillitis  in  Adolescents. 
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The  principal  diseases  of  this  canal  which  come  within  the 
cognisance  of  the  physician  are  Inflammation,  Stricture  and 
Obstruction,  Ulceration,  and  Dilatation. 

Inflammation  of  the  (Esophagus 

This  condition  is  very  rare  as  an  idiopathic  disorder.  It 
is  usually  secondary  to  the  injuries  caused  by  drinking  hot 
fluids,  corrosive  acids,  such  as  the  hydrochloric  and  other 
mineral  acids,  also  carbolic  and  oxalic  acids.  The  swallowing 
of  corrosive  acids  is  nearly  always  a  suicidal  act.  Inflammation 
due  to  scalding  not  infrequently  occurs  in  children,  who  have 
been  known  to  drink  from  a  kettle's  spout. 

Beyond  these  causes,  oesophagitis  may  be  caused  by  the 
pressure  of  abscess,  tumours,  or  other  new  growths  springing 
from  glands  in  the  neighbourhood  of  the  canal. 

In  those  cases  which  recover,  the  inflammation  is  apt  to 
produce  warty  excrescences  within  the  tube,  which  again  may 
give  rise  to  symptoms  of  obstruction. 

Occasionally  a  secondary  varicosity  of  oesophageal  veins 
occurs,  which  may  give  rise  to  serious  htematemesis. 

Stricture  and  Obstruction  of  the  (Esophagus 

The  causes  which  may  give  rise  to  this  condition  are  nume- 
rous and  varied.  The  following  table  is  an  enumeration  of 
those  most  frequently  met  with 
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(«)  Fibrinous  stricture. 

/i\  -NT  i-t  (Malignant. 

(b)  JSTew  growths-'  . 
^  '  (byphmtic. 

(c)  Spasm. 
{d)  Paralysis. 

Stricture  and  obstruction  <J  (e)  Tumours   of  surrounding 

structures. 
(f)  Impacted  food,  false  teeth, 

or  other  foreign  body. 
(^g)  Simple  ulceration. 
(h)  Dilatation. 

Fibrinous  Stricture  may  be  due  to  a  chronic  local  thicken- 
ing or  cicatricial  tissue,  subsequent  on  some  injury  to  the 
tube. 

Malignant  new  growths  are  most  frequently  epitheliomatous 
in  their  character  ;  but  scirrhus  and  other  forms  of  cancer 
are  not  unknown.  Their  most  frequent  situation  is  opposite 
the  bifurcation  of  the  trachea,  and  they  are  almost  always 
primary  manifestations  of  malignant  disease.  Ulceration 
occurs  sooner  or  later  in  all  malignant  strictures. 

Syphilitic  lesions  are  tertiary  manifestations.  Occasionally 
a  gummatous  tumour  forms  in  the  walls  of  the  canal,  and 
forms  an  obstruction  ;  but  more  frequently  the  stricture  con- 
sists of  cicatricial  tissue,  as  in  similar  lesions  in  the  rectum. 

Spasmodic  stricture  occurs  in  hysterical  women  and  other 
neurotic  subjects.  In  these  individuals  the  symptoms  and 
complaints  of  suffering  outweigh  the  extent  of  the  physical 
signs,  the  obstruction  to  food  being  always  overcome  by 
passing  an  cesophageal  tube.  In  addition,  the  symptoms  may 
suddenly  '  become  cured,'  to  reappear  at  some  future  date. 

Stricture — or  rather  obstruction — due  to  Paralysis,  again, 
is  found  in  hysterical  women,  unless,  as  may  be  the  case,  it 
is  due  to  some  gross  lesion  in  the  medulla  oblongata,  or 
secondary  to  the  eflFects  of  inflammation  of  the  tube  itself. 

Obstruction  due  to  Tumours  originating  in  organs  or 
parts  in  the  immediate  neighbourhood  of  the  (esophagus,  forms 
a  very  wide  subject.  Keeping  in  view  the  anatomical  division 
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of  the  oesophagus  into  cervical  and  thoracic  portions,  we  ma\- 
also  group  the  causes  of  external  obstruction  of  the  cesophagus 
into  those  oi-iginating  in  the  neck,  and  those  in  the  thoi-ax. 

Cervical  obstruction  may  be  caused  by  enlargement  of  the 
thyroid  body,  abscesses  in  the  cervical  planes  of  fascia,  aneurysm 
of  the  common  carotid  arteries,  exostosis  of  cervical  vertebrte  : 
these  are  the  most  common. 

In  the  thorax,  cesophageal  obstruction  immediately  suggests 
aneurysm  of  the  aortic  arch,  or  of  the  descending  aorta,  or  of  one 
or  other  of  the  large  trunk  vessels  given  off  from  the  arch.  It 
may,  however,  be  caused  by  new  growths  originating  in  the 
mediastinal  glands  or  areolar  tissue,  by  abscess,  or  by  great 
distension  of  the  pericardium  by  fluid.  One  or  two  cases 
have  been  recorded  in  which  obstruction  was  caused  by  hydatid 
cysts.  Whatever  be  the  cause  in  this  category,  we  are  guided, 
not  only  by  dysphagia,  but  by  the  signs  which  are  described 
under  Aortic  Aneurysm,  Malignant  Growth  of  the  Mediasti- 
num, Pericarditis,  &c. 

Obstruction  due  to  the  Impaction  of  imperfectly  masticated 
food,  or  a  plate  of  false  teeth,  needs  no  detailed  description — 
the  accident  is  so  sudden  and  alarming,  and  the  history  so 
evident. 

Simple  Ulceration  of  the  cesophagus  is  usually  a  secondary 
condition  either  to  direct  injury  or  to  some  of  the  preceding 
causes.  The  ulceration  may  be  extensive,  and  completely 
surround  the  gullet,  or  it  may  be  a  local  abrasion  extending 
more  or  less  deeply  into  the  coats  of  the  tube. 

Dilatation,  again,  is  usually  a  condition  consequent  on 
obstruction,  although  it  is  itself  a  cause  of  obstruction. 
It  occurs  above  the  seat  of  the  original  constriction,  and  may 
reach  to  large,  pouch-Uke  dimensions  in  which  food  is  partially 
digested  by  saliva,  and  from  which  it  can  be  regurgitated 
almost  at  will. 

Symptoms. — In  all  cases  of  oesophageal  obstruction  Dys- 
phagia is  the  most  marked  symptom,  and  one  common  to  all. 
So  important  is  it  that  in  some  treatises  it  has  been  especially 
described  almost  as  a  disease  itself.  The  difficulty  in  swallow- 
ing is  referred  to  one  spot,  the  patient  placing  his  finger  on  one 
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or  other  place  in  the  neck  or  on  the  front  of  his  chest.  Singu- 
larly, the  sense  of  obstruction  does  not  appear  to  be  referred 
to  the  vertebral  region,  as  one  would  expect  it  should  be  from 
the  nearness  of  the  gullet  to  the  backbone.  The  seat  of  the 
obstruction  as  felt  by  the  patient,  however,  is  no  reliable 
guide  to  its  actual  site. 

Dysphagia  is  first  noticed  in  swallowing  solids.  A  morsel 
of  cheese  or  a  piece  of  pie-crust  appear  to  be  especially 
difficult  to  pass.  After  a  time,  minced  food  and  soft  puddings 
are  managed  only  with  difficulty,  until  eventually — but  in  rare 
instances  only — the  obstruction  is  impervious  to  fluids  even. 

In  some  conditions  the  dysphagia  is  very  sudden  in  its 
onset,  e.g.  in  acute  inflammation  of  the  oesophagus  ;  in  others, 
such  as  aneurysm  or  cancer,  the  difficulty  supervenes  gradually. 
Moreover,  in  aortic  aneurysm  dysphagia  frequently  abates 
and  recurs,  according  to  the  extension  of  the  sac  in  diffisrent 
directions  ;  so  that  dysphagia  is  by  no  means  a  constant  sign. 
In  hysterical  obstruction,  dysphagia  also  comes  and  goes  ;  but 
a  bougie  passes  without  difficulty,  and  cures  the  symptom. 
There  is,  in  fact,  no  true  obstruction.  The  obstruction  in 
fibrinous  stricture  progresses  to  a  certain  degree  only,  and  then 
stops. 

If  the  obstruction  be  complete,  regurgitation  of  food  which 
has  accumulated  above  the  constriction  occurs  sooner  or  later  ; 
the  period  after  food  at  which  this  takes  place  depending  on 
the  site  of  the  obstruction.  The  higher  up  the  gullet  that  the 
stricture  exists  the  earlier  the  regurgitation  ;  a  similar  remark 
applying  to  obstruction  of  the  bowel. 

Results  of  Obstruction. — In  all  cases  emaciation  occux's, 
but  the  rapidity  of  the  loss  of  flesh  varies  according  to  the 
cause  and  character  of  the  obstruction,  and  the  amount  of  food 
which  it  allows  to  pass.  In  the  cancerous  stricture,  for  example, 
not  only  is  food  .sparingly  admitted  to  the  stomach,  but  the 
cachexia  of  the  di.sease  is  also  in  evidence. 

Occasionally  perforation  occurs,  especially  in  malignant 
or  other  ulcerations,  thus  forming  a  fistulous  communication 
with  the  posterior  mediastinum,  the  air-passages,  or  with 
some  large  vessel. 
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In  nearly  all  cases  the  mental  faculties  remain  clear  to  the 
very  last,  the  patient  being  quite  cognisant  of  his  terrible 
position.  But  beyond  this  there  is  a  mental  anxiety  which 
is  intense  and  almost  characteristic  in  all  cases  of  cesophageal 
obstruction,  whether  it  be  temporary  or  permanent. 

Treatment. — Ascertain  the  situation,  extent,  and  tightness 
of  the  stricture  by  carefully  passing  an  cesophageal  bougie, 
measuring  its  exact  position  from  the  incisor  teeth.  It  is 
necessary  to  point  out  that  this  operation  should  only  be  per- 
formed by  skilled  hands  ;  that  it  is  one  of  danger  in  advanced 
malignant  ulceration  ;  and  that  if  there  be  evidence  that  the 
obstruction  is  due  to  aortic  aneurysm,  it  is  altogether  un- 
necessary. Occasionally  the  approximate  situation  of  the 
obstruction  may  be  revealed  by  carefully  auscultating  the  back 
in  the  course  of  the  oesophagus.  In  partial  obstruction,  fluid 
may  be  heard  to  trickle  through  the  stricture,  instead  of  passing 
down  in  a  gulp,  as  in  health. 

In  simple  stricture  and  in  hysterical  paralysis  of  the  guUet 
the  passage  of  graduated  bougies  is  generally  sufficient  to  effect 
a  cure. 

In  impervious  strictures  nutrient  enemata  may  afford  a 
temporary  respite.  Gastrostomy  may  be  required  in  some 
instances  in  which  the  stricture,  although  almost  complete, 
is  not  malignant,  but  one  which  is  likely  to  yield  to  prolonged 
dilatation. 

If  gastrostomy  be  decided  upon  in  malignant  stricture,  the 
Booner  it  is  performed  the  better.  There  comes  in  malignant 
disease  a  day,  which  no  one  can  foretell,  on  which  the  patient 
suddenly  changes  for  the  worse,  and  is  beyond  all  help. 
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H-SEMATEMESIS 
Definition. — Vomiting  of  blood. 

Causation, — Hcemorrhage  may  proceed  :  (a)  From  the 
■CEsoPHAGUS,  owing  to  malignant  ulceration,  varix  of  (Esopha- 
geal veins,  injuries. 

(b)  From  the  Stomach. — The  hsemorrhage  may  be  caused 
by  some  breach  of  membrane,  as  in  ulcer  (most  common),  new 
growth,  the  action  of  corrosive  acids,  rupture  of  an  aneurysm  ; 
or  it  may  be  due  to  passive  obstruction  to  the  portal  circulation, 
as  in  cirrhosis  of  liver  ;  to  disease  of  the  capillai'ies  (lardaceous 
diseases)  ;  to  the  effects  of  injuries,  blows,  strains,  or  the  result 
of  acute  inflammation,  of  over-eating  and  -drinking.  It  often 
attends  certain  specific  fevers  (yellow,  typhus,  and  malarial). 
Finally,  it  occurs  in  various  altered  conditions  of  the  blood 
itself  (scurvy,  purpura,  syphilis).  It  has  also  been  attributed 
to  the  suppression  of  habitual  discharges,  and  to  vicarious 
menstruation,  but  probably  without  good  clinical  evidence, 

(c)  From  the  Duodenum. — In  portal  congestion,  or  as  a 
result  of  corrosive  acids,  and  of  ulceration  secondary  to  burns 
and  scalds. 

Whatever  be  the  site  and  the  cause  of  the  hasmorrhage,  it 
is  more  frequent  in  women  than  in  men,  and  during  middle  life 
than  at  any  other  period. 

Symptoms.  -  Vary,  according  to  the  amount  of  the  hiBmor- 
rhfige.  ff  the  bleeding  be  free,  the  first  sign  may  be  sudden 
pallor  and  syncope.  Ordinarily,  however,  htematemesis  is 
preceded  by  a  .sen.s'e  of  weight  at  the  epigastrium,  and  feelings 
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of  nausea  and  giddiness.  The  vomited  matter  may  at  first 
consist  of  mucus  and  partially  digested  food,  followed  hy 
htsmorrhage  as  a  direct  result  of  the  effort  of  vomiting  ;  or,  on 
the  other  hand,  the  exuded  blood  acting  as  an  irritating  sub- 
stance may  directly  cause  the  vomiting.  Thas  the  h;eraorrhage 
will  vary  in  amount,  according  to  the  extent  of  the  injury  or 
the  size  of  the  blood-vessels  involved  j  it  may  vary  in  colour 
and  consistency,  according  to  the  length  of  time  the  blood  has 
remained  in  the  stomach,  and  be  thus  altered  by  digestive 
processes. 

Inspection  of  the  stools  is  important ;  they  are  not  unfre- 
quently  black  (raelsena)  from  passage  of  the  blood  into  the 
duodenum,  or  from  ulceration  of  the  duodenum  itself.  In 
addition,  the  patient  also  presents  a  degree  of  anremia  variable 
according  to  the  amount  of  blood  lost  ;  the  tongue  is  coated, 
digestion  impaired,  and  the  breath  often  obtains  a  character- 
istic foul  odour. 

Prognosis. — As  a  rule,  favourable.  The  danger  is  not  so 
much  in  the  hsemorrhage  as  in  its  cause.  Death  seldom  occurs 
as  an  immediate  result  of  hsematemesis,  unless  it  be  due  to 
rupture  of  some  large  vessel. 

Diagnosis. — Inspect  the  mouth,  nose,  fauces,  and  pharynx 
(as  in  hsemoptysis).  Blood  may  issue  from  any  of  these 
channels  and  be  swallowed.  From  hasmoptysis  it  is  diagnosed 
by  (1)  the  blood  being  vomited,  and  mixed  with  food  and  the 
secretions  from  the  stomach,  and  therefore  of  acid  reaction  ; 
(2)  the  absence  of  cough  and  the  physical  signs  of  pulmonary 
disease  ;  (3)  the  history  of  gastric  disturbance  ;  (i)  the  presence 
of  melaana  ;  (5)  the  age  of  the  patient  (middle  life). 

Treatment.— Absolute  rest.  The  food  should  be  light  and 
easily  digested,  as  in  the  treatment  of  gastric  ulcer.  Milk,, 
farinaceous  foods,  beef-tea  are  best.  Ice,  or  iced  water  may 
be  given,  but  avoid  alcohol  and  warm  fluids.  Further  treat- 
ment must  depend  on  the  cause  of  the  hoemorrhage.  Drugs 
are  not  of  much  service.  Still  opium  may  be  given,  on  account 
of  its  topical  and  general  effects  ;  or  it  may  be  combined  ^vith 
acetate  of  lead.  Beyond  these,  vegetable  astringents  may  be 
given  (kino,  catechu,  and  tannic  acid).    The  best  results,  how- 
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ever,  seem  to  follow  the  hypodermic  injection  of  ergotin.  It 
is  often  advisable  in  portal  obstruction  not  to  arrest  the 
hitniorrhage,  but  to  relieve  the  congested  venous  system  by 
light  purgatives. 

GASTRITIS 

Definition. — An  inflammation  of  the  stomach,  usually 
commencing  in  the  mucous  membrane.  It  may  thence  extend 
to  the  other  coats. 

Three  degrees  of  gastritis  are  recognised :  Acute  ;  Sub- 
acute ;  Cheoxic. 

Causation. — The  Acute  form  is  rare  except  as  the  result  of 
some  irritant  poison,  such  as  a  corrosive  acid,  or  putrid  food. 
It  may,  however,  be  caused  by  copioiis  libations  of  very  cold 
water.  The  Sub-acute  and  the  Chronic  varieties  may  be 
brought  on  by  over-feeding,  by  hard,  indigestible  foods,  and 
strong  alcohol  ;  or  they  may  be  secondary  to  acute  fevers,  to 
cirrhosis  of  the  liver,  and  Bright's  disease. 

Pathology. — Acute  Form. — The  stomach  is  contracted  ; 
its  mucous  coat  is  wrinkled  and  softened,  often  presenting 
ecchymoses  and  extravasations  of  blood,  with,  it  may  be,  in 
addition,  large  irregular  ulcerations,  on  the  floors  of  which 
sloughing  patches  are  seen. 

Sub-acute. — The  post-mortem  appearances  are  not  so 
marked  as  in  the  acute  form.  The  capillaries  of  the  mucous 
membrane  are  injected,  especially  near  the  pylorus.  There 
is  also  a  secretion  of  much  ropy,  alkaline  mucus.  The  stomach 
is  not  unfrequently  slightly  distended. 

Chronic. — The  mucous  membrane  is  thickened,  pale,  and 
wrinkled  ;  in  it  are  patches  of  pigmentation  from  old  haemor- 
rhages. By  the  microscope  it  is  found  that  there  is  atrophy 
of  the  peptic  glands,  fatty  degenerative  change  in  their  epi- 
thelium, with  increase  of  the  intertubular  connective  tissue. 
The  organ  in  u.sually  more  or  less  distended,  owing  to  atrophy 
of  its  muscular  coat. 

Symptoms. — Acute  Gastritis. — The  most  marked  sym- 
ptom is  pain  in  the  epigastrium  of  a  burning  character 
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accompanied  by  marked  tenderness.  In  addition,  we  find 
rigidity  of  belly  wall  ;  vomiting  which  increases  the  pain 
(the  vomit  consists  of  mucus  and  perhaps  blood),  hiccough, 
fever,  and  thirst ;  the  tongue  is  foul ;  the  bowels  are  consti- 
pated ;  there  is  marked  mental  distress  and  anxiety  ;  the  pulse 
is  small  and  quick  ;  respiration  is  hurried  and  chiefly  thoracic  ; 
the  skin  is  cold  and  clammy.  After  a  time  these  symptoms 
gradually  subside  ;  the  disease  may,  however,  become  chronic, 
or  terminate  in  death  from  collapse. 

Sub- ACUTE  Gastritis. — Many  symptoms  of  same  character 
as  in  the  acute  stage.  Thus  there  are  pain,  nausea,  vomit- 
ing, which  are  all  increased  by  food;  tenderness  over  the 
stomach,  with  general  epigastric  and  interscapular  distress  ; 
the  bowels  are  irregular  ;  the  urine  concentrated,  scanty,  and 
contains  lithates.  The  temperature  does  not  vary  much  from 
normal. 

Chronic  Gastritis. — Dyspepsia  is  the  most  prominent 
feature  ;  it  may  indeed  sum  up  the  whole  disease.  The 
tongue  is  glazed  or  deeply  fissured,  the  gums  are  spongy,  the 
breath  is  foul,  and  aphthaj  are  common.  In  addition,  it  is 
found  that  there  is  thirst,  complete  loss  of  appetite  for 
healthy  food  (although  craving  for  fruit),  and  vomiting,  at 
longish  intervals,  of  large  quantities  of  bile-stained  mucus. 
The  vomit  may  contain  blood,  but  hsematemesis  is  not  promi- 
nent. In  addition,  the  bowels  are  costive  ;  the  patient  may 
also  have  piles,  a  darkened  areola  round  the  eyes,  and  other 
signs  of  sluggishness  of  the  portal  circulation.  The  mental 
state  is  likely  to  degenerate  into  extreme  irritability  or  hypo- 
chondriasis. 

Treatment. — Acute  Gastritis. — The  iirst  indication  is  to 
apply  the  antidote  to  the  poison,  if  the  disease  be  due  to  one. 
No  food  is  necessary,  as  it  cannot  be  taken.  We  may,  how- 
evei',  allow  ice  to  be  sucked,  or  cold  milk  and  water  to  be 
sipped.  Opium  in  full  doses  is  the  only  remedy.  It  may  be 
given  by  mouth,  or  better  still  as  morphia  by  hypodermic 
injections.    Maintain  the  strength  by  nutritive  enemata. 

Sub-acute  Gastritis. — Apply  sinapisms  or  hot  packs  to 
the  epigastrium.    The  food  should  consist  of  milk  and  weak 
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animal  broths.  Alcohol  should  be  prohibited.  The  bowels 
must  be  regulated  by  non-irritant  laxatives  (carbonate  of 
magnesia,  castor  oil).  As  regards  drugs,  favourable  results 
are  obtained  by  bismuth,  alkalies  (especially  in  the  effer- 
vescent form),  hydrocyanic  acid.',  -,  ^. 

Chronic  Gastritis. — Attend  carefully  to  the  diet ;  the 
patient's  own  experience  as  to  what  agrees  with  him  is  a  good 
guide.  Forbid  alcohol.  Order  gentle  exercise.  There  should 
be  a  daily  action  of  the  bowels  ;  and  even  then  an  occasional 
large  enema  (soap  and  water,  and  olive  oil)  will  bring  away 
much  accumulated  faeces.  For  the  recurrent  dyspepsia  give 
bismuth,  alkalies,  gentian,  and  quassia.  Creasote  (n^j.)  three 
times  a  day,  or  a  similar  dose  of  liq.  arsenicalis  frequently 
relieves  the  distressing  vomiting.  Calumba  as  a  stomachic  is 
better  when  there  is  much  pain.  Rouse  the  portal  circulation 
with  saline  purges  and  an  occasional  small  dose  of  calomel. 

GASTRIC  ULCER 

Definition. — A  primary  benign  ulceration  of  the  mucous 
membrane  of  the  stomach.  Two  varieties  are  recognised  :  1 .  the 
superficial,  spreading,  '  smouldering  '  ulcer  ;  2.  the  perforating 
ulcer. 

Causation. — Still  obscure  in  both  varieties.  In  the  super- 
ficial form  the  ulceration  appears  to  be  connected  with  alcohol, 
over-feeding,  irregular  method  of  taking  food,  or  other  cir- 
curni5tances  which  tend  to  derange  the  portal  circulation.  It 
is  more  common  in  males,  especially  after  the  prime  of  life. 

The  perforating  ulcer  occurs  in  very  large  proportion,''in 
females  between  puberty  and  thirty.  According  to  Virchow, 
it  may  be  due  to  ob.struction  of  vessels  of  a  given  area  of  the 
stomach  by  embolism  or  thrombosis,  leading  to  death  of  the 

'  1^.  Bismnthi  Carb :  gr.  v.;  Magnes:  Carb  :  gr.  x. ;  Acid:  Hydro- 
cyanici  Dil :  n\,n]. ;  Mucil :  Tragacanth  :  5]. ;  Aquam  ad  §j.  Misce. 

'  ^.  So'lff  Bicarb :  gr.  xv.  ;  Acid  :  Hydrocyanic :  Dil :  itiiij. ;  Spt : 
AmmoTi  :  Aromat :  rryxw ;  Infusi  Gentianro  Co  :  ad  ?,]. 

'  Potass  :  Bicarb  :  gr.  xx. ;  Acid  :  Hydrocyanic  :  Dil :  iniij. ;  Tinct : 
Lavand  :  Co  :  trxv.  ;  Aquam  ad         Ft :  Mist :  Alk. 

9:.  Acid  :  Citrici  gr.  xv. ;  Aquam  ad  jj.    Ft :  Miat :  Acid. 
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part  ;  but  in  view  o£  the  splendid  collateral  circulation  of  the 
stomach,  this  is  difficult  to  accept.  According  to  Wilks,  the 
ulceration  is  a  neurosis  analogous  to  simple  ulcer  of  the  cornea. 
It  is  almost  invariably  preceded  by  constipation  and  chlorotic 
anremia  ;  and  it  appears  to  us  that  gastric  ulcer  may  be  the 
climax  of  these  prior  conditions,  and  not  so  much  a  primary 
affection  itself,  since  similar  conditions  are  not  infrequently 
observed  in  the  rectum  after  chronic  constipation.  Dr.  Ord  has 
drawn  attention  to  its  association  with  organic  heart  disease 
(endocarditis  and  pericarditis).    (Medical  Society,  Dec.  1891.) 

Pathology. — 1.  The  superficial  ulcer  varies  in  size  from  a 
small  nut  to  that  of  a  man's  palm.  The  edges  are  irregular  in 
outline  and  thickened,  owing  to  an  inflammatory  zone  sur- 
rounding them.  As  a  rule,  the  edges  slope  down  to  the  floor 
of  the  ulcer,  which  may  be  formed  by  any  one  of  the  tunics  of 
the  stomach,  according  to  the  depth  of  the  erosion.  The  floor 
itself  may  be  smooth,  it  may  be  irregular  from  the  presence  of 
sloughing  tissue,  or  it  may  be  actually  formed  by  some  under- 
lying organ  or  vessel.  It  is  not  unusual  to  find  one  or  more 
patches  of  erosion,  with  intervening  tracts  of  healthy  mucous 
surface. 

2.  The  perforating  ulcer  is  small,  generally  the  size  of  a 
sixpenny-piece,  clean  cut,  with  perpendicular  and  hai'd 
edges.  It  may  also  involve  any  of  the  coats  of  the  stomach 
and  perforate  into  the  peritoneal  cavity,  or  be  arrested  by 
pancreas  or  liver  to  which  the  stomach  has  been  previously 
glued  by  inflammatory  exudation.  The  situation  of  the  ulcer 
is  usually  on  the  posterior  wall  (40  to  50  per  cent.),  near  the 
upper  curvature,  and  perhaps  nearer  the  pyloric  than  the 
cardiac  end.  It  is  surrounded  also  by  a  girdle  of  induration. 
In  the  process  of  healing,  the  floor  is  filled  by  opaque,  cicatricial 
tissue,  the  surrounding  induration  diminishes,  but  leaves  a 
concentric  puckering  from  which  may  result  contraction  and 
gross  deformity  of  the  stomach. 

Sjrmptoms. — 1.  In  the  Sitpe^-flcial  Ulcer  the  symptoms  are 
mainly  those  of  chronic  catarrh  with  sub-acute  inflammation, 
viz.  :  epigastric  pain,  increased  by  food ;  a  tongue  which  is 
irritable,  and  red  at  the  tip  and  edges  ;  vomiting,  tlie  vomited 
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matter  often  consisting  of  huge  quantities  of  mucus  intermixed 
with  blood  ('  coflee-ground  vomit '),  especially  if  there  be 
attendant  portal  congestion.  There  is  anorexia,  or  it  may 
be,  at  times,  a  huge  and  depraved  appetite  ;  together  with 
emaciation,  progressive  prostration,  and  death,  unless  the  con- 
dition be  relieved. 

2.  The  Perforating  UJ-cer  has  somewhat  similar  symptoms. 
Before  symptoms  become  pronounced  there  is  constipation,  a 
characteristic  pallor,  flatulence  and  uneasiness  after  food,  epi- 
gastric tenderness,  and  pyrosis.  When  established,  it  is  marked 
by  three  cardinal  symptoms,  viz.  :  (i)  pain,  which  is  increased 
by  food  ;  (ii)  vomiting  which  relieves  the  pain  ;  and  (iii)  occa- 
sional vomiting  of  blood. 

In  addition  to  the  above  we  find  the  stools  are  often  of  a 
tarry  character  (melsena),  owing  to  blood  passing  into  the 
intestines  ;  the  pain,  nearly  always  present,  frequently  extends 
to  the  intrascapular  region  :  it  is  of  a  distressing,  gnawing  cha- 
racter, and  has  marked  exacerbations,  especially  when  food 
reaches  the  ulceration.  The  expression  of  face  is  anxious,  de- 
jected, and  careworn.  The  disease  may  last  for  years  ;  it  may 
he  temporarily  arrested  or  cured,  and  recur  again  at  some 
near  future  date.  It  is  almost  invariably  preceded  by 
amenorrhoea  or  leucorrhcea. 

It  is  a  question  with  us  whether  the  perforating  ulcer  is 
a  primary  .stomach  disease,  or  whether  it  is  not  a  secondary 
manifestation  of  some  neurosis,  and  is,  therefore,  the  crisis  of 
some  disorder  as  much  as  herpes  is.    (See  Chlorosis,  p.  479.) 

Prognosis. — Generally  favourable  in  both  varieties.  This 
will  depend,  however,  upon  method  of  living,  and  ability  to 
obtain  rest  and  careful  nursing.  Death  may  occur  from 
(i)  perforation  and  general  peritonitis,  (ii)  profuse  haemorrhage, 
(iii)  exhaustion.  It  should  always  be  remembered  that  ulcera- 
tion may  exist,  although  the  symptoms  are  in  abeyance  ;  and 
death  may  hence  occur  from  sudden  perforation  or  from 
hffimorrhage. 

Diagnosis. — It  is  distinguished  from  Gastralgia  by  the 
local  pain  occurring  after  food,  and  its  frequent  occurrence 
in  anjemic  young  women.    It  may  simulate  Cancer  of  the 
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stomach.  The  following  table  gives  the  chief  points  of  dia 
gnosis. 


Usual  site . 


Tumour  . 
Age  . 

Sex  . 
Pain . 


Vomiting  . 
Hffimatemesis 

Duration  . 
Prognosis . 


Perforating  TJloer 


puberty  and 


Posterior  surface;  lesser 
curvature  ;  near  py- 
lorus 

None  .... 
Between 
thirty 
Females 

Gnawing;  intermittent ; 
increased  by  food 

Directly  after  food 

Abundant  ;  '  coffee- 
ground  '  character, 
but  not  so  frequent 

Often  chronic 

Favourable  ;  death,  if 
it  occurs,  usually  due 
to  perforation  or 
heemorrhage 


Cancer 


At  pylorus,    or  cardiac 
end 

Usually  to  be  felt 
After  middle  life 

Males 

Lancinating  ;   constant ; 

not    immediately  af- 
fected by  food 
Some  time  after  food  :  it 

may  be  three  hours 
Scanty ;  occasionally 

scarlet-coloured ;  and 

frequent 
Short ;  death  in  twelve 

months 
Unfavourable  ;  death  by 

exhaustion 


Treatment. — 1.  Arrest  the  Vomiting  and  Pain. — For 
vomiting  give  alkalies  (bicarbonate  of  soda  or  potash), 
especially  in  effervescent  form  ;  dilute  hydrocyanic  acid  ; 
oxalate  of  cerium  ;  ice  to  suck.  Apply  sinapisms,  poultices 
to  the  epigastrium,  or  blisters  even,  in  severe  cases.  For  pain,, 
opium  is  the  best  remedy,  in  small  continued  doses  to  its  full 
physiological  effect  :  it  has  thus  a  topical  influence,  and  is 
better  than  morphia  subcutaneously.  Bismuth  (the  subnitrate 
or  the  carbonate)  may  be  added,  or  given  alone.  Nitrate  of 
silver '  has  also  been  advocated,  especially  in  chronic  cases. 
It  is  'inferior  to  bismuth,  and  should  be  given  cautiously 
and  not  in  a  prolonged  course.  2.  To  control  Hmnorrhage. — 
Opium  is  the  best  remedy  usually,  but  it  may  be  supple- 
mented by  tincture  of  hamamelis  (ittxx.  in  hot  water),  or  by 
subcutaneous  injections  of  ergotine,  in  severe  cases.    3.  To' 

I  1^.  Argent :  Nit :  gr.  i ;  Unguent :  Kaolin  :  q.?.    Ft :  Pil. 
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•promote  Healiiuj. — Diet  is  the  principal  factor.  Give  the 
stouiach  as  much  physiological  rest  as  possible.  If  milk  can  be 
tolemted,  administer  it  in  half-wineglassful  doses  every  half- 
hour  ;  lime  water  (one  part  to  three)  may  be  added  if  vomiting 
be  urgent ;  or  the  milk  may  be  previously  peptonised.  In  severe 
cases  it  is  best  to  nourish  the  patient  by  enemata  entirely. 

As  symptoms  subside,  farinaceous  foods  may  be  given 
(Beuger's  food,  rice,  sago),  or  some  light,  easily-digested 
animal  food  (sweetbread,  tripe,  raw  meat  juice).  The  value 
of  all  this  dietary,  however,  will  be  greatly  influenced  by  the 
taste  and  caprice  of  the  patient.  All  food  should  be  given 
cold  or  nearly  so.  Avoid  tea,  coffee,  and  alcohol  in  all  forms. 
Xor  is  beef-tea  advisable,  as  it  is  not  well  tolerated  ;  and  when 
vomited  it  has  some  I'esemblance  to  hiematemesis,  and  may 
mislead.  For  similar  reasons  the  preparations  of  iron  should 
be  avoided  until  complete  healing  has  taken  place.  4.  To  prevent 
a  Recurrence. — Attend  to  the  general  health.  The  diet  should 
be  light,  wholesome,  and  easily  digestible.  Avoid  hard  and 
salt  meats,  pastry,  cheese,  uncooked  vegetables,  pickles.  The 
meals  should  be  small  and  at  short  intervals.  Encourage 
gentle  exercise  in  the  open  air,  or  at  some  bracing  seaside  re- 
sort. It  is  also  of  prime  importance  to  regulate  the  bowels, 
either  by  large  daily  enemata,  or  by  castor  oil,  pulv. 
glycyrrhiza;  comp.,  pulv.  rhei  co.,  pulv.  hyd.  c.  creta.,  or  some 
simple  laxative.  Violent  irritant  purgatives  are  especially 
injurious.  For  the  attendant  anremia  small  doses  of  iron  are 
best,  either  in  the  form  of  the  saccharated  carbonate  or  the 
reduced  iron.  Arsenic  is  not  to  be  recommended,  owin^  to 
its  irritating  quality. 

MALIGNANT  DISEASE  OF  THE  STOMACH 

Definition. — A  general  term  applied  to  cancer  or  other 
malignant  new  growth  involving  the  stomach  or  pylorus.  It 
is  usually  a  primary  afTection. 

Causation.  Nothing  is  known  as  to  exciting  causes 
beyond  tho.se  commonly  a.scribed  to  all  cancerous  affections. 
It  seems  to  affect  tliose  parts  of  the  stomach  (pylorus,  cardiac 
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end)  which  are  susceptible  to  irritation  or  injury  from  pressure 
of  food.  It  is  more  common  in  adults  than  simple  ulcer,  and 
frequent  between  forty  and  sixty-five  years  of  age. 

Pathology. — All  forms  of  malignant  new  growth  are 
common  in  the  stomach  ;  scirrhus  is  most  frequently  met  with, 
then  medullary  and  colloid  in  the  order  named  :  occasionally 
two  varieties  of  cancer  are  met  with  in  the  same  subject. 
The  pylorus  is  the  most  frequent  site,  probably  owing  to  irri- 
tation caused  by  the  passage  of  undigested  food  ;  but  the  new 
growth  may  also  commence  in  the  lesser  curvature.  Wherever 
it  starts  it  has  a  tendency  to  form  an  annular  constriction  of 
the  organ. 

In  Scirrhus  Cancer  the  disease  commences  in  the  fibrous 
coat,  then  extends  to  the  peritoneal  tissue,  which  becomes 
thickened  and  adherent  to  neighbouring  parts.  It  thence 
spreads  to  the  muscular  coats,  causing  them  (i)  to  apparently 
increase  in  bulk,  this  being  due  to  the  infiltration  of  fibrous 
bands  between  the  various  muscular  bundles  ;  and  (ii)  to  under- 
go fatty  degeneration.  The  mucous  membrane  is  swollen,  and 
projects  above  the  surrounding  surface.  It  eventually  breaks 
down  and  ulcerates,  leaving  an  uneven,  fungating  sore  with 
thickened,  everted  edges,  and  a  floor  that  is  irregularly  granu- 
lar, or  covered  with  slough. 

In  Medullary  Cancer  the  disease  may  commence  either 
in  the  serous  or  in  the  fibrous  coats.  The  growth  is  charac- 
terised by  early  induration  followed  by  rapid  extensions,  until 
a  large,  lobulated,  hemispherical  tumour  is  formed,  which 
ulcerates  and  sloughs  with  great  rapidity,  leaving  a  surface 
which  is  often  studded  with  secondary  deposits  or  with  villous 
projections,  rich  in  blood-vessels.  These  rapid  excavations, 
therefore,  are  often  attended  by  copious  hasmorrhages. 

When  the  disease  spends  its  force  on  the  serous  coat,  it  is 
not  unusual  for  the  whole  of  the  peritoneum  to  be  studded 
with  multiple  tumours  varying  in  size  from  that  of  a  small  sliot 
to  that  of  a  hen's  egg,  each  of  whicli  presents  the  character- 
istic microscopical  features  of  the  disease. 

Colloid  Cancer  commences  most  frequently  in  the  serous 
or  subserous  tissues.    Thence  it  extends  by  the  lymphatic 
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vessels  to  the  other  coats,  or  it  may  also  involve  the  whole  of 
the  peritoneum.  The  disease  is  principally  characterised,  not 
only  by  the  thickening  in  the  various  coats  which  it  effects, 
but  also  by  the  formation  of  various -sized  blebs  or  vesicles, 
with  walls  of  connective  tissue,  and  containing  a  clear  or 
blood-stained  glairy  fluid,  which  is  discharged  by  ulceration 
into  the  peritoneal  cavity  or  into  the  interior  of  the 
stomach. 

Whatever  the  form  of  new  growth  be,  its  effects  are  both 
physiological  and  mechanical.  It  destroys  the  gastric  glands 
in  the  area  affected,  and  it  produces  obstruction  to  the  passage 
of  food.  But  the  obstruction  is  not  entirely  mechanical.  The 
calibre  of  the  pylorus  in  health  will  only  admit  the  tip  of  a 
little  finger ;  and  as  in  many  cases  which  presented  urgent 
vomiting  during  life  it  has  been  found,  post  mortem,  that  the 
pylorus,  though  involved,  was  even  dilated,  it  would  seem  that 
the  symptoms  of  obstruction  were  due  rather  to  destruction  of 
the  muscular  coat  than  to  actual  stenosis. 

Symptoms. — Obscure  at  onset.  Dyspepsia  is  the  earliest 
symptom,  attended  by  cachexia  and  progressive  emaciation. 
These  may  occur  for  some  months  before  the  physical  signs  of 
tumour  are  present  ;  but  their  presence  in  a  patient  over 
forty  years  of  age  should  always  make  us  suspicious.  Then 
Voraitinf/  supervenes,  first  at  long  intervals,  then  regularly 
after  food.  Its  relation  to  food,  as  regards  time,  will  vary 
according  to  the  situation  of  the  growth,  being  almost  imme- 
diate if  the  affection  be  near  the  cardiac  end  of  the  stomach. 
According  to  Fagge,  malignant  disease  may  occur  in  the  an- 
terior wall  of  the  stomach  without  vomiting.  Pain  is  fairly 
con.stant,  and  is  not  necessarily  increased  by  food.  After  a 
time,  a  tumour  in  the  epigastrium  may  be  detected  on  palpa- 
tion. The  abdominal  walls  over  the  tumour  are  resistant  and 
rigid,  and  not  unfrequently  there  is  undue  abdominal  pulsation. 
A.S  the  di-sease  progresses,  the  vomiting  increases  in  urgency. 
The  vomited  matter  is  often  intermixed  with  blood,  which  may 
be  a  bright  red  or  '  coffee-ground  '  colour  ;  it  is  extremely  acid, 
owing  to  the  presence  of  hydrochloric  and  other  acids,  and 
contain.s  sarcinrn  venlriculi.    It  is  stated  that  the  hydrochloric 
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acid  is  actually  less  in  proportion  than  in  health,  but  is 
replaced  by  other  acids.  When  the  pylorus  is  involved,  it 
causes  dilatation  of  the  stomach,  with  eructations  of  large 
volumes  of  flatus,  together  with  atrophy  of  the  intestines. 
The  bowels  are  confined,  and  the  motions  often  black  (meltena) 
from  admixture  with  blood.  The  progress  of  the  disease  is 
characterised  by  rapid  emaciation,  with  mental  despondency 
or  irritability  of  temper. 

Prognosis.  —  Always  unfavourable.  Death  occurs  in 
eighteen  months  or  two  years,  generally  from  exhaustion,  the 
senses  being  retained  to  the  end. 

Complications. — 1.  Rupture  or  perforation  of  stomach,  and 
escape  of  contents  into  the  peritoneal  cavity.  2.  Anasarca 
or  ascites,  from  pressure  of  growth  on  the  inferior  cava  or 
portal  vein.  3.  Jaundice,  owing  to  secondary  involvement  of 
the  liver  or  the  bile  ducts.  4.  Faecal  fistula  (with  ffecal 
vomiting)  between  stomach  and  transverse  colon. 

Treatment. — Entirely  palliative.  The  diet  should  be 
simple  and  digestible.  As  pain,  however,  is  not  so  severe  as  in 
perforating  ulcer  of  the  stomach,  a  more  extended  dietary  is 
allowable.  Alcohol  is  not  contra-indicated.  Give  opium  if 
there  be  much  pain  or  sleeplessness.  For  vomiting  give  ice, 
effervescent  alkalies,  or  alkalies  in  combination  with  dilute 
hydrocyanic  acid.'  Flatulence  may  be  controlled  by  ether, 
charcoal,  or  oil  of  cajuput.  The  bowels  should  be  relieved 
by  large  enemata,  to  which  olive  oil  may  be  added. 

If  the  vomiting  be  excessive,  and  the  vomited  matter 
contain  much  sarcinse,  it  may  be  stayed  by  washing  out  the 
stomach,  or  by  the  administration  of  dilute  sulphui-ous  acid. 
Nutrient  enemata  are  frequently  indicated.  Excision  of 
pylorus  has  been  attempted,  with  some  degree  of  success.  It 
should,  however,  be  performed  early,  or  not  at  all. 

DILATATION  OF  THE  STOMACH 

This   condition   may  be  partial  or  complete.  Partial 
dilatation  occurs  in  the  cardiac  end  and  first  portions  of  the 
'  I^.  Soclii  Bicarb  :  gr.  xv. ;  Acid:  Hydiocyanici  Dil:  miij- ;  Potassii 
loditli,  gr.  v.;  Infusi  Gentianre  Co  :  ad  ^j.    (St.  Thomas's  Hospital.) 
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stomach,  and  is  generally  clue  to  some  foi-m  of  new  growth,  or 
to  cicatricial  contraction  of  its  walls,  secondary  to  the  healing 
of  an  ulcer  or  other  abrasion  of  surface. 

Complete  dilatation  is  due  to  two  main  causes.  1.  It  may 
be  due  to  pyloric  obstruction,  whether  caused  by  cancerous 
growth,  adhesion  of  pylorus  to  surrounding  structures,  or 
cicatrisation  of  some  ulcer.  2.  It  may  also  be  directly  caused 
by  atony  of  the  muscular  walls  of  the  stomach.  This  con- 
dition is  produced  by  general  eufeeblement,  by  chronic 
starvation,  or  by  frequently  overloading  the  stomach  with 
large  meals  and  an  excessive  amount  of  fluids. 

Symptoms. — The  disease  is  a  chronic  one.  Cases  of  acute 
distension  of  the  stomach  have  been  recorded,  but  they  are 
very  rare.  The  principal  symptoms  are  the  ingestion  of  a 
large  meal,  vomiting  afterwards  at  a  pei'iod  varying  from  a 
few  minutes  to  many  hours,  bulging  in  the  epigastric  and 
left  hypochondriac  regions,  and  marked  peristaltic  movements 
of  the  stomach :  all  these  being  attended  by  severe  discomfort 
and  distress,  and  eventually  succeeded  by  progressive  emacia- 
tion. 

The  vomiting  may  occur  almost  immediately  after  food,  or 
it  may  only  take  place  during  intervals  of  one  or  two  days. 
The  ejected  matter,  therefore,  may  be  little  changed  ;  or  its 
likeness  to  any  food  which  has  been  taken  is  quite  unrecognis- 
able. The  vomit  which  is  produced  at  long  intervals  is  of 
huge  quantity,  intensely  sour  and  acid,  probably  offensive, 
and  contains  sarcince  ventriculi.  The  bulging  corresponds 
somewhat  to  the  shape  of  a  distended  stomach.  It  is,  therefore, 
most  pronounced  on  the  left  side  of  the  abdomen  ;  its  lower 
and  left-hand  border,  which  may  reach  as  low  as  the  brim  of 
the  pelvis,  can  be  ascertained  by  the  tympanitic  note  afforded 
by  percus-sion.  Peristalsis  is  a  remarkable  phenomenon.  It 
is  visiVjle  to  the  observer  as  a  wave  in  the  anterior  wall  of  tlie 
stomach  passing  from  left  to  right,  which  causes  a  correspond- 
ing upheaval  of  the  abdominal  parietes,  and  which  is  elicited 
or  excited  by  palpation  of  the  epigastrium. 

As  rnay  Ije  imagined  also,  some  of  these  signs  may  be 
aggravated  by  partially  filling  the  stomach  with  some  warm 
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water  or  other  fluid,  when  also — iu  addition  to  the  physical 
signs  of  its  distension — the  stomach  yields,  on  shakuig  the 
patient,  a  musical  splash  or  succussion  note. 

Discomfort  is  evidently  due  to  pressure  of  the  stomach  on 
neighbouring  organs.  Emaciation  may  be  more  or  less  rapid, 
according  to  the  amount  of  aliment  actually  absorbed.  As  a 
rule,  however,  the  bowels  themselves  are  empty  and  retracted, 
the  stomach  acting  as  a  reservoii^,  and  allowing  very  little 
digested  food  to  pass  the  pylorus. 

Treatment.  —  Galvanism  to  the  epigastrium  has  been 
advocated.  Strychnia  may  also  be  tried,  with  a  view  to 
stimulate  the  muscular  coat  and  so  cause  contraction.  These 
methods  of  treatment  usually  fail.  The  stomach  should  be 
washed  out  by  passing  into  it  a  rubber  tube  with  a  funnel 
attached  to  the  upper  end.  By  this  means  medicated  fluids 
can  be  poured  into  the  stomach,  and  returned  by  holding  the 
funnel  end  of  the  tube  below  the  level  of  the  patient's  couch. 
The  fluids  used  should  be  tepid  water  acidulated  with  hydro- 
chloric or  salicylic  acid  (one  per  cent.),  or  a  solution  of  bicar- 
bonate of  soda  (two  per  cent.).  The  stomach  should  previously 
be  washed  out  by  simple  warm  water. 

The  diet  should  be  simple  and  digestible.  Only  a  small 
amount  of  food  should  be  allowed  at  eacli  meal.  In  one  case 
under  our  observation,  potatoes  dressed  with  milk  was  the 
only  food  for  which  the  patient  had  any  appetite  or  toleration. 

DYSPEPSIA 

Definition. — Imperfect  digestion  and  assimilation  of  food  ; 
or  pain  and  distress  during  this  process. 

Causation. — (a)  Predisposing  Causes. — Age. — It  is  most 
common  at  the  extremes  of  life,  but  especially  in  old  people 
when  digestion  fails  from  deficient  gastric  secretion,  im- 
paired muscular  tone  of  stomach,  and  also  weakened  powers 
of  mastication.  Climate. — One  is  predisposed  to  the  disorder 
by  residing  in  a  relaxing  climate  which  reduces  the  vital 
powers.  Occupation. — For  similar  reasons  those  sufier  who 
follow  sedentary  or  unhealthy  callings,  such  as  clerks,  type- 
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setters,  >^c.  Heredity. — It  is  frequently  transmitted  from 
parent  to  offspring.  Other  Diseases. — It  may  be  secondary 
to  phthisis  or  anajmia,  by  both  of  which  the  general  tone  of 
the  system  is  lowered.  It  may  be  symptomatic  of  gouty 
inflammation  of  the  stomach,  or  arrest  of  biliary  secre- 
tions. 

{b)  Exciting  Causes. — Food. — Under  this  heading  must 
be  included  imperfect  mastication  due  to  haste,  defective  teeth, 
or  sore  gum's  ;  deficiency  as  well  as  excess  of  food  ;  meals  which 
are  imperfectly  arranged  as  regards  intervals,  or  as  regards 
menu.  The  food  may  be  improperly  cooked ;  or  its  constituents 
may  be  injudicious,  such  as  salads,  pickles,  uncooked  vegetables, 
jams,  hard  meats.  An  excess  of  alcohol,  tea,  coffee,  and  the 
abuse  of  tobacco,  narcotics,  and  the  like,  will  also  excite  an 
attack.  Lastly,  certain  articles  of  diet  (radish,  curries)  are 
peculiarly  indigestible  to  various  individuals. 

Neuroses. — Such  as  a  general  deficiency  of  nerve  tone  : 
mental  excitability  or  strain ;  nervous  impulses  reflected  from 
disease  of  uterus,  kidney,  liver ;  or  excessive  eye-strain  and 
the  like. 

Vascular  Derangements. — Such  as  passive  congestions  of 
the  stomach  secondary  to  chronic  bronchitis,  or  valvular 
disease  of  the  heart. 

Abnormal  Conditions  and  State  of  Health.,  due  to  the 
influence  of  cold,  exposure,  fevers,  or  to  excessive  muscular 
exertion. 

Stomach  and  Duodenal  Lesions. — These  would  include 
catarrhs,  ulcers,  malignant  new  growth,  chronic  dilatation, 
mechanical  contractions,  &c. 

Functional  Disorders. — It  is  notorious  that  in  some  in- 
dividuals dyspepsia  may  arise  from  causes  entirely  misunder- 
stood, and  that  with  diet  and  surroundings  which  are 
apparently  perfectly  hygienic,  they  suffer  from  the  disorder 
whilst  others  escape.  These  different  conditions  must  be 
regarded  as  due  to  certain  idiosyncrasies  of  the  individual. 

It  is  also  obvious  that  many  of  the  above  exciting  causes 
act  together,  and  that  they  produce  indigestion  by  some  inter- 
ference with  the  chemical  process  of  assimilation  of  food,  or 
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by  disturbance  in  the  muscular  or  mechanical  arrangements  of 
the  stomach  and  bowels. 

Those  varieties  in  which  inflammatory  or  other  gross  lesions 
exist  may  be  grouped  under  the  general  term  Chronic  Gastric 
Catarrh,  and  the  symptoms  will  be  found  described  under  the 
various  diseases  of  the  stomach. 

The  forms  of  dyspepsia  which  are  not  associated  with  con- 
gestion or  other  changes  in  the  stomach  or  duodenum  are 
known  as  Atonic  Dyspepsia. 

Atonic  Dyspepsia 

Symptoms. — It  may  occur  at  any  age  and  in  either  sex. 
After  eating  there  is  a  sense  of  weight  and  oppression  at  the 
stomach  usually  referred  to  a  varying  point  behind  the  sternum 
or  to  the  epigastrium  ;  but  there  is  no  pain  and  no  tenderness. 
The  distress  is  simply  due  to  difficulty  and  slowness  of  digestion. 
It  comes  on  about  two  hours  after  meals,  and  is  followed  by 
flatulent  distension,  the  result  of  fermentation  of  ill-digested 
food.  The  patient  has  no  appetite,  or  it  disappears  at  the  sight 
of  food  ;  the  tongue  is  usually  clean,  but  flabby  and  indented  ; 
the  breath  is  heavy  and  foetid  ;  the  bowels  usually  are  con- 
stipated, although  this  may  alternate  with  irritable  diarrhoea 
from  the  presence  in  the  intestines  of  only  partially-digested 
food  ;  but  the  patient  has  neitlaer  vomiting  nor  htemorrhage, 
nor  can  any  epigastric  tumour  be  detected.  Consequent  on 
the  gastric  distension  he  has  palpitations,  irregularities  of 
heart,  pains  in  the  left  side  and  precordial  region,  and  other 
symptoms  which  give  rise  to  a  fear  of  heart  disease. 

He  complains  of  languor  and  sleeplessness,  and  yet,  in  spite 
of  all  these  drawbacks,  he  does  not  emaciate  as  in  organic 
disease,  and  there  is  complete  absence  of  fever. 

Treatment. — Dietetic  most  important.  Food  must  be  given 
in  quality  and  in  such  quantity  only  as  can  be  easily  digested. 
Milk,  jellies,  strong  soups,  or  meat  extracts  in  small  quantities 
at  frequent  intervals  are  best.  This,  however,  applies  only  to 
the  more  severe  cases.  In  ordinary  forms  the  food  must  be  of 
greater  variety.    Animal  foods  of  all  kinds  must  be  freshly 
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■  cooked  ;  avoid  warmed-up  dishes  ;  mutton  is  more  digestible 
than  beef.  White  fish  (sole,  plaice),  game,  eggs  may  be 
allowed,  and  also  certain  vegetables  such  as  potatoes  (baked 
in  their  skins),  spinach,  French  and  haricot  beans. 

Certain  articles  of  food,  on  the  other  hand,  must  be  for- 
bidden, such  as  cheese,  pastry,  new  bread,  jams,  pickles,  hard 
or  salted  meats,  pork,  and  veal.  Tea  or  coffee  may  be  allowed 
if  they  agree,  but  should  always  be  taken  with  much  milk  ; 
cocoa  is  probably  preferable.  Give  three  meals  a  day  at  inter- 
vals of  five  hours.  A  little  alcoholic  stimulant,  such  as  claret 
or  good  whisky,  may  be  taken  at  meals. 

But  we  cannot  make  any  estimate  as  to  the  digestibility 
of  any  article  of  food  from  its  duration  in  the  stomach,  some 
dyspeptics  having  a  peculiar  aptitude  for  assimilating  certain 
dishes  which  could  not  be  taken  by  others.  Also  we  must 
remember  that  the  power  of  digestion  is  greatly  influenced  by 
the  mind.  Food  which  is  appetising  to  one  is  disgusting  to 
another  ;  and  this  is  important,  since  the  digestibility  of  a  dish 
depends  greatly  on  its  taste  and  appearance,  and  according  to 
the  idiosyncrasy  of  the  patient.  For  example,  tripe  and  sweet- 
breads, which  may  be  excellent  articles  of  diet  to  some,  be- 
•come  absolutely  valueless  to  others,  on  account  of  the  loathing 
which  they  produce.  Our  experience  in  obstinate  cases  is  in 
favour  of  a  prolonged  fast  for  at  least  two  days  ;  the  patient 
meanwhile  remaining  in  bed.  By  this  means  the  stomach 
•  appears  to  recover  strength  by  its  physiological  rest.  In  many 
instances,  at  least,  the  Catholic  custom  of  fasting  one  day  a 
v/eek  is  attended  by  good  results. 

Supplement  dietetic  regimen  by  exercise,  fresh  air,  change 

■  of  climate,  and  attention  to  all  the  rules  which  should  govern 
the  punsuit  of  health. 

MfAirArud. — Drugs  are  only  auxiliaries.  To  the  anemic 
rlyspeptic  give  iron  (syr.  ferri  iod.),  or  iron  and  quinine,  to 
which  aloes  may  be  added  if  there  is  a  tendency  to  constipation.' 
The  vegetable  bitters  are  also  useful  (calumba,  gentian,  quassia, 
nux  vomica,  and  cinchona).    In  all  cases  an  infusion  or  a 

'  ^.  Ferri  Sulph  :  gr.  ij. ;  Ext :  Aloes  Socot :  gr.  j . ;  Ext :  Nucis 
VoTQ  ;  gr.  3s ;  Ext :  Belladonnm  gr.  ss.    Fiat  pikila. 
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decoction  of  the  root  or  bark  acts  better  than  the  correspond- 
ing dose  of  the  active  principle.  Linseed  in  the  form  of  a 
decoction  or  infusion  has  also  a  very  soothing  eflFect  in  flatulent 
dyspepsia.  In  most  instances,  however,  it  is  advisable  to  fre- 
quently change  the  remedy. 

Dyspepsia  of  Organic  Disease  (Chronic  Gastric 
Catarrh) 

Symptoms. — All  the  symptoms  of  atonic  dyspepsia  exist,, 
together  with  others  which  are  peculiar  to  the  different  lesions 
which  originate  the  trouble.  Space  does  not  allow  us  to  dis- 
cuss separately  the  signs  of  each  disease  of  which  dyspepsia 
is  a  symptom,  although  some  conditions,  such  as  Pyrosis,. 
Gastralgia,  are  so  important  as  to  require  special  description. 

An  attack  of  indigestion  is  frequently  preceded  by  numb- 
ness or  by  formication  in  the  limbs,  and  also,  according  to 
Herschell,  by  a  sense  of  constriction  and  other  unpleasant 
phenomena  at  the  root  of  the  nose,  a  symptom  which  we 
have  frequently  verified. 

The  attack  itself  is  characterised  by  loss  of  appetite,  or  by 
an  abnormal  craving  for  food  (boulimia),  or  by  alteration  in 
the  sense  of  taste,  by  nausea,  or  by  vomiting  not  always 
connected  with  food,  by  pyrosis,  and  by  acid  eructations. 
The  vomited  matter  frequently  contains  sarcince..  After  food 
has  been  taken,  there  is  epigastric  pain  and  tenderness,  a 
sense  of  burning,  heat,  or  distress  between  the  shoulders, 
the  stomach  is  abnormally  distended  with  gas,  foul  or  acid 
belchings  are  frequent,  the  bowels  are  constipated  or 
irregular  in  action.  In  addition,  the  patient  suffers  from 
palpitation,  dyspnoea,  and  cardiac  irregularity,  owing  to  the 
mechanical  disturbance  of  the  heart  caused  by  a  distended 
stomach.  He  also  suffers  from  certain  nervous  symptoms. 
He  complains  of  drowsiness,  headache,  or  vertigo,  becomes 
mentally  depressed  or  irritable  ;  and  he  may,  in  chronic  cases, 
lapse  into  confirmed  hypochondriasis. 

In  dyspepsia  due  to  duodenal  disease,  which  may  be 
secondary  to  gastric  catarrh,  or  may  be  caused  directly  by 
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diet,  the  duodenal  secretions  are  arrested,  the  intestinal 
peristalsis  is  increased,  and  diarrhoea  results.  This  is  usually 
brought  about  either  by  the  too  rapid  onward  flow  of  food 
which  is  excessively  acid,  the  duodenal  secretions  thus  being 
neutralised  ;  or  the  food  may  be  too  rich  in  starchy  and 
vegetable  constituents,  which  produce  a  demand  for  pancreatic 
chemical  action  greater  than  it  can  aflford. 

Treatment.  —In  all  cases  it  is  imperative  to  observe  the 
general  rules  for  the  maintenance  of  health.  Exercise  should 
be  moderate  and  regular.  The  skin  and  other  emunctories 
should  present  healthy  actions.  The  clothing  should  be  light 
and  warm,  and  the  patient  must  guard  against  chill  and  ex- 
cessive heat. 

The  rules  which  guide  us  in  the  ordering  of  a  dietary 
should  embody  these  three  essentials,  viz.  :  (1)  quantity  of 
food  should  be  only  such  as  can  be  tolerated  ;  (2)  the  quality 
of  the  food  should  be  such  as  will  pass  muster  as  regards 
digestibility  and  preparation  ;  (3)  meals  should  be  given  at 
fixed  times  at  equal  intervals. 

As  regards  medicines,  the  mineral  acids  appear  to  increase 
the  alkaline  and  to  diminish  the  acid  secretions.  On  the 
other  hand,  bicarbonate  of  soda  or  of  potash  (grs.  x.  to  xx.) 
before  meals,  aid  digestion  by  increasing  the  gastric  fluid. 
They  also  check  fermentation  and  consequent  flatulence,  if 
given  about  two  hours  after  a  meal.  Mineral  acids  acting  in 
the  opposite  way  should  be  given  before  meals  in  those  cases 
in  which  dyspepsia  is  dependent  on  excessive  gastric  secretion. 
Nitro-hydrochloric  acid  is  especially  useful  in  the  feeble 
digestion  of  children,  or  in  adults  who  complain  of  oflTensive 
eructations  accompanied  by  oxaluria  and  despondency. 

Cannabis  Indica  is  a  true  gastric  sedative  in  neurotic 
dyspepsia  accompanied  by  painful  epigastric  sensations. 

Flatulence  and  distension  of  the  stomach,  which  are 
dangerous  in  cases  of  feeble  heart,  should  be  treated  by 
powdered  charcoal  or  with  strychnia.  The  latter  gives  tone 
to  the  mu.scular  walls  of  the  stomach,  it  increases  the  appetite, 
and  clears  the  tongue  and  palate.  It  is  especially  useful  in 
the  dy.s{)epsia  of  alcoholics,  as  it  also  tends  to  arrest  craving  for 
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drink.  The  tincture  of  nux  vomica  is  more  efficacious  than 
the  corresponding  dose  of  strychnia.  Creasote  may  be  given 
to  increase  intestinal  peristalsis,  and  as  an  alterative  to  the 
gastric  secretions.  In  all  catarrhal  affections  of  the  stomach 
ipecacuanha  is  valuable  ;  small  doses  of  opium  may  be  added 
to  allay  nausea.  Pepsin  does  not  appear  to  be  of  much 
efficacy  unless  given  in  large  doses. 

For  heartburn  (Cardialc/ia)  diminish  the  starchy  elements 
of  food.  Relief  will  usually  be  affiDrded  by  alkalies  with 
laxatives.'  Occasionally  alkalies  fail  ;  then  give  mineral 
acids,  especially  if  there  is  a  gouty  history. 

Gastralgia 

By  this  term  is  meant  pain  at  the  stomach  due  to 
some  local  neuralgia.  It  is  often  combined  with  cardialgia. 
It  is  common  amongst  the  poor,  and  in  hysterical  women. 
It  may  be  the  only  symptom  of  stomach  disease.  Amongst 
other  causes  may  be  mentioned  gout,  mental  anxiety  or 
emotion,  and  the  abuse  of  tea  or  alcohol. 

The  pain  is  severe,  and  is  referred  to  the  epigastrium, 
'reaching  through  to  between  the  shoulders.'  It  is  described 
as  a  gnawing  or  burning  pain,  paroxysmal  and  irregular  in  its 
incidence,  and  lasting  for  a  few  minutes,  or  it  may  be  for  an 
hour  or  more.  It  is  not  increased  by  pressure,  but  is  often 
relieved  by  it.  It  is  apparently  not  related  to  food-taking, 
as  it  often  supervenes  some  hours  after  a  meal ;  and  occasion- 
ally it  is  relieved  by  food,  especially  some  of  the  less  digestible 
kinds.  Not  unfrequently  it  is  associated  with  flatulence  and 
a  rapid,  palpitating,  or  irregular  action  of  the  heart.  The 
bowels  are  almost  always  constipated.  Between  the  attacks 
the  digestion  is  either  normal  or  remains  in  the  same  condition 
as  is  described  under  Atonic  Dyspepsia. 

Treatment. — The  two  main  indications  are  to  relieve  pain 
and  constipation.    For  pain,  bismuth  is  the  most  useful  drug. 

'  IjL.    Magnes  :  Sulpb  :  gr.  xx. ;  Magnes  :  Garb  :  gr.  xxx. ;  Tinot 
Cardam :  Co  :  laxv. ;  Tinct :  Zingib  :  nix. ;  Infus :  GentianiB  Co  :  ad  jj. 
Misce,  ft.  mist. 
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It  may  be  combined  Avith  hyoscyamus.  A  saline  purgative  is 
necessary  when  the  tongue  is  coated.  Charcoal  is  useful  in 
flatulence.  If  bismuth  fails,  give  nitrate  of  silver,  which 
acts  as  a  direct  sedative  to  the  stomach.  It  should  be  given 
cautiously,  and  for  a  short  time  only. 

Constipation  is  best  met  by  simple  laxatives  combined  with 
hydrocyanic  acid  as  a  sedative.' 

Pyrosis  (Waterbrash) 

A  symptom  rather  than  a  disease.  The  patient  complains 
of  pain  or  constriction  at  the  stomach,  followed  by  eructation 
of  a  thin,  watery  fluid,  mostly  alkaline,  but  which  may  be 
neutral  or  acid.  It  occurs  generally  in  paroxysms,  especially 
in  the  morning  when  the  stomach  is  empty  ;  it  is  increased 
by  the  erect  posture  and  the  regurgitation  of  gas.  Women 
suffer  more  than  men,  and  it  has  been  attributed  to  poor  food, 
or  to  a  dietary  consisting  largely  of  starchy  food  (oatmeal,  &c.). 
The  source  of  the  fluid  is  not  yet  determined  ;  it  may  possibly 
emanate  from  the  pancreas,  or  from  the  pyloric  or  salivary 
glands.  There  is  a  strong  presumption  that  it  is  swallowed 
saUva. 

Treatment. — Diet  is  the  principal  factor.  Restrict  fari- 
naceous food.  Meals  should  be  taken  at  short  intervals.  If 
the  symptom  be  severe  it  is  generally  relieved  by  sedative 
astringents  (bismuth,  kino,  opium).  Alkalies  (sodii  bicarb., 
potass,  bicarb.)  are  indicated  when  the  fluid  is  distinctly  acid. 

'  IjL.  Magnes :  Carb  :  gr.  xx. ;  Acid :  Hydrocyanic :  Dil :  niiv. ;  Syrupi 
Khei  rrixx. ;  Aquse  Pimentfe  ad  Jj.    Misce,  ft.  mist. 
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ENTERITIS 

Definition, — An  inflammation  of  the  intestines.  The  term 
is  genei-ally  applied  to  inflammation  of  the  mucous  and  sub- 
mucous coats.  It  is  usually  limited  to  the  ileum  (local  enteritis), 
or  it  may  extend  to  the  jejunum,  duodenum,  and  colon  (general 
enteritis).    The  disease  may  be  acute  or  chronic. 

(a)  Acute  Enteritis 

Causation. — The  disease  is  more  common  in  infants,  during 
summer  and  autumn,  and  in  warm  climates.  It  may  be  caused 
directly  by  irritating  food,  medicines  (drastic  purges,  acids), 
or  it  may  occur  as  a  local  manifestation  of  cold  (catarrh).  It 
affects  the  duodenum  frequently  as  a  sequel  to  burns  and  scalds. 
Finally,  it  occurs  in  certain  fevers  either  as  a  specific  lesion, 
as  in  enteric  fever  and  dysentery,  or  as  a  general  febrile  mani- 
festation, as  in  scarlet  fever  and  pneumonia. 

Pathology. — The  mucous  membrane  over  the  affected  area 
is  red  and  injected,  and  eventually  becomes  softened  and 
thickened  from  inflammatory  oedema.  This  condition  extends 
to  the  submucous  tissues  ;  the  follicles  become  enlarged,  dis- 
tended, and  blocked  with  exudative  inflammatory  products  ; 
the  cells  lining  the  follicles  undergo  cloudy  swelling,  they  pro- 
liferate, and  finally  degenerate  into  embryonic-like  tissue-cells. 
This  is  succeeded  by  necrosis  and  ulceration.  The  ulceration 
may  be  limited  to  the  follicles,  or  it  may  extend  to  a  large  area, 
so  that  wide  tracts,  or  indeed  the  whole  tube,  may  present  the 
appearance  of  one  large,  ragged,  sloughing  surface. 
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Symptoms. — Vary  according  to  the  site  and  extent  of  the 
inflammation.  Usually  there  is  a  somewhat  febrile  tempera- 
ture (100°  to  102°),  a  quickened  pulse,  with  a  sense  of  uneasi- 
ness in  the  belly.  There  are  griping  pains,  most  pronounced 
in  the  right  iliac  fossa,  succeeded  by  diarrhoea  especially  when 
the  ileum  is  affected.  The  stools  vary  in  character,  consisting 
first  of  undigested  food,  and  subsequently  of  serous  fluid  and 
bile-stained  mucus  ;  when  the  rectum  is  involved  the  motions 
contain  blood  ;  they  consist  chiefly  of  mucus  when  the  colon 
is  the  seat  of  disease  ;  whilst  if  the  aflfection  extend  to  the 
duodenum  they  are  freely  mixed  with  green  bile.  In  children 
tympanites  is  almost  invariably  present. 

Diagnosis. — (i)  From  Peritonitis  :  in  which  tenderness  is 
very  marked,  the  bowels  are  constipated,  the  pulse  quicker  and 
wiry.  The  affection  may,  however,  extend  to  the  peritoneum, 
when  the  symptoms  of  both  conditions  would  be  present. 

(ii)  From  Colic  :  in  which  there  is  no  fever,  the  pain  is 
spasmodic  and  more  severe,  and  is  often  relieved  by  pressure. 

Prognosis. — Favourable,  as  a  rule  ;  except  after  burns,  and 
in  children  with  a  severe  attack.  The  acute  affection  may  pass 
on  to  the  chronic,  when  the  prospects  of  recovery  are  not  so 
good. 

Treatment. — Remove  all  causes  of  irritation  from  the  in- 
testinal canal  by  a  gentle  purge  (castor  oil  best)  ;  excellent 
results  foUow  the  administration  of  calomel  and  ipecacuanha 
in  children.'  Diet  should  consist  mainly  of  skimmed  milk  and 
farinaceous  food.  Benger's  food  is  an  admirable  preparation. 
Fats  and  cream  are  contra-indicated,  on  account  of  their 
difficulty  of  digestion.  Bismuth  is  the  best  medicinal  remedy  ; 
it  raay  be  combined  with  opium  when  there  is  much  pain. 
Watch  the  pulse,  and  give  alcoholic  stimulants  (brandy)  when 
there  are  signs  of  collapse. 

(b)  Chronic  Enteritis 

Causation. — It  may  supervene  on  an  acute  attack,  or  result 
from  oV^struction  to  the  portal  or  general  venous  circulation. 
It  appears  to  he  endemic  in  hot  climates. 

'  i;  .  Hydrarg:  Subchlor  :  gr.  ij. ;  Pulv  :  Ipecac  ;  f^r.  j.   M.  ft.  pnlv. 
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Pathology. — The  intestinal  follicles  are  enlarged,  with  their 
orifices  patent  and  ulcerated.  Their  lining  epithelium  is  either 
entirely  lost,  or  represented  by  a  few,  straggling,  fatty  cells. 
The  other  coats,  especially  the  submucous,  are  thickened  by- 
infiltration  with  embryonic  cells.  The  surface  of  the  gut 
is  bathed  in  a  thickish  muco-pus,  containing  tube- casts  and 
epithelium.  There  is  also  enlargement  of  the  mesenteric  and 
retro-peritoneal  glands. 

Symptoms. — Diarrhcea  is  excessive,  accompanied  by  tormina 
and  tenesmus.  The  stools  contain  mucus,  or  pus,  with  epi- 
thelium and  epithelial  tube-casts.  The  fever  assumes  a  hectic 
type.  The  tongue  is  red  and  smooth,  there  is  craving  for  food, 
yet  progressive  emaciation.  The  skin  is  shrivelled  and  muddy. 
In  the  advanced  stages  the  mental  condition  becomes  gloomy 
and  hypochondriacal. 

Treatment, — Diet  is  the  principal  thing.  It  should  consist 
almost  entirely  of  milk  and  farinaceous  foods.  If  animal 
food  is  allowed,  it  should  be  in  sparing  quantities,  such  as  weak 
beef  essences,  or  fresh  fish,  or  poultry.  Salt  meats,  or  hard,, 
indigestible  foods,  and  uncooked  vegetables  are  especially  un- 
suitable. The  patient  should  guard  against  sudden  chUls  by 
wearing  flannel  garments.  The  old-fashioned  flannel  roller 
cholera-belt  round  the  abdomen  aflbrds  relief  and  protection. 
Give  an  occasional  mild  purge  of  castor  oil  or  calomel  to  clear 
the  intestines.  Diarrhcea  may  be  controlled  by  sulphate  of 
copper,'  bismuth,  or  opium.  Experience  teaches  that  one 
of  the  best  remedies  is  ipecacuanha  in  powder  in  large  doses, 
(gr.  X.  to  gr.  XXX.) ;  a  small  quantity  of  opium  may  be  added 
to  stay  its  emetic  property.  When  the  colon  is  involved,  ex- 
cellent results  are  obtained  by  frequent  large  enemata  of 
warm  .water,  or  of  solution  of  nitrate  of  silver  (from  gr.  ^  to- 
the  ounce,  gradually  increased).  Convalescence  should  be 
favoured  by  tonics  and  sea  air. 

'  l^.  Cuprio  :  Sulph  :  gr.  i  ;  Pulv  :  Opii  gr.  ^  ;  Pulv  :  Tragacanth  : 
gr.  iij.    M.  ft.  pulv. 
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UICERATION  OF  THE  INTESTINES 

Besides  the  specitic  ulcerations  which  occur  in  typhoid 
fever,  tuberculous  disease,  syphilis  and  dysentery,  the  intes- 
tines are  liable  to  other  forms  of  ulcerous  lesions  in  various 
parts  of  its  course. 

In  the  Duodenum  ulcers  form  after  severe  scalds  and  burns 
of  the  skin.  The  pathology  of  this  aSection  is  at  present 
obscure.  The  symptoms  in  the  main  resemble  those  of  simple 
gasti-ic  ulcer.  There  is  pain  some  little  time  after  food — mostly 
situated  in  the  right  hypochondrium — vomiting,  and  mela3na, 
and  possibly  some  feverishness. 

The  Jejunum  and  Ileum  are  also  liable  to  ulceration,  not 
only  in  follicular  enteritis,  but  as  a  result  of  pyaemia,  pneu- 
monia, and  other  febrile  diseases.  The  symptoms  are  mostly 
ill-defined  ;  but  colic,  diarrhoja,  and  hivmorrhage  generally 
supervene  at  some  period  of  the  illness. 

The  Csecum,  with  its  appendix,  and  the  large  intestine 
generally,  is  similarly  subject  to  ulceration.  This  condition  is- 
frequent  in  pneumonia,  but  it  also  occurs  in  chronic  constipa- 
tion. The  ulcers  are,  for  the  most  part,  small,  about  the  size  of 
a  sixpence  ;  but,  from  the  confluence  of  two  or  more,  a  larger 
lesion  may  result. 

Between  the  ulcers  the  mucous  membrane  is  swollen,  con- 
gested, and  perhaps  blood-stained.  Perforation  of  the  bowel 
may  result  in  chronic  cases,  and  stricture  after  healing  is  not 
unknown. 

The  Rectum  is  also  at  times  the  subject  of  ulceration  for 
a  few  inches  above  the  internal  sphincter,  in  faecal  accumu- 
lation. 

Treatment  consists  in  ordering  light,  non-irritating  food, 

'  such  a.s  rnilk,  eggs,  and  farinaceous  puddings.  Animal  food  is 
best  avoided.  Symptoms,  such  as  colic  and  haemorrhage,  should 
be  relieved  by  opium,  turpentine,  and  other  astringents.  Our 

-  great  object  is  to  keep  the  bowels  at  rest  as  much  as  possible. 

'  In  lesions  of  the  large  intestine  the  frequent  use  of  bland 
enemata,  so  as  to  keep  the  mucous  surface  properly  cleansed, 

i  gives  the  best  results. 
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INTESTINAL  OBSTRUCTION 

Definition. — Mechanical  impediment  to  tlie  onward  flow  of 
the  contents  of  the  intestinal  canal. 

All  cases,  from  a  medical  point  of  view,  may  be  classified  in 
two  groups,  viz.  : 

(a)  Those  in  which  the  symptoms  come  on  suddenly  (Acute 
Obstruction). 

(6)  Those  in  which  the  symptoms  come  on  gradually 
(Chronic  Obstruction).' 

(a)  Acute  Obstruction 

■  Causation. — 1.  External  Hernia  (strangulated). — De- 
tected by  examining  the  various  outlets,  in  belly-wall  or  pelvis, 
through  which  a  hernia  may  protrude ;  always  look  for  it,  and 
examine  for  yourself. 

2.  Intussusception. — The  majority  of  patients  are  young 
and  under  seven  years.  The  attack  comes  on  suddenly  with 
pain,  which  is  often  referred  to  the  seat  of  obstruction, 
and  vomiting,  which  usually,  after  three  or  four  days,  becomes 
fpecal.  Diarrhoea,  with  blood  and  mucus  in  the  stools,  is  not 
infrequent  at  the  beginning.  A  sausage-shaped  tumour,  formed 
by  a  length  of  gut  invaginated  into  a  portion  below,  may  be 
felt  through  the  abdominal  parietes;  it  generally  occurs  in  the 
ileum  or  cfecum,  and,  as  a  rule,  only  one  invagination  occurs. 
About  the  eighth  day,  if  the  patient  live  as  long,  a  slough  of 
the  middle  (invaginated)'  tube  comes  away.  Complete  stop- 
page is  rare,  and  at  any  time  up  to  the  date  of  complete 
occlusion  by  inflammation,  there  may  be  escape  of  flatus  per 
anum. 

.3.  Internal  Strangulation. — The  usual  conditions  under 
this  heading  are  volvulus,  and  strangulation,  either  by  bands 
of  lymph  or  fibrous  tissue,  or  by  congenital  openings  and 
malformations  in  the  peritoneal  cavity.  It  generally  occurs 
in  adult  life.  The  symptoms  come  on  suddenly,  and  consist 
of  pain,  fascal  vomiting,  and  complete  obstruction  from  the 

'  This  classification  is  based  on  a  clinical  lecture  by  Murchison, 
delivered  at  St.  Thomas's  Hospital  in  1878. 
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first,  whilst  the  urine  is  scanty  or  suppressed.  There  is  no 
extei-nal  hernia  to  be  found. 

4.  Impaction  op  Gall  Stone. — The  majority  of  cases 
occur  in  women,  and  mostly  in  advanced  life  (over  fifty-five). 
There  is,  as  a  rule,  a  previous  history  of  biliary  colic  with  or 
without  jciundice,  and  of  localised  peritonitis  denoting  ulcera- 
tion which  allows  the  escape  of  the  stone  into  the  bowel.  It 
must  escape  by  tliis  method,  as  the  common  bile  duct  would  not 
allow  the  passage  of  a  foreign  body  large  enough  to  cause  in- 
testinal obstruction.  The  ulceration  occurs  invariably  in  the 
small  intestine,  and  generally  high  up.  The  symptoms  are 
characterised  by  sudden,  intense,  abdominal  pain,  incessant 
and  marked  vomiting,  and  scanty  urine.  The  attack  is  rapid 
in  its  progress,  whilst  the  symptoms  may  intermit  in  their 
severity  on  account  of  the  stone  moving. 

5.  Typhlitis. — The  pain  comes  on  suddenly  in  the  region 
of  the  caecum,  over  which  there  is  circumscribed  dulness  and 
increased  resistance.  The  vomiting  is  not  frequent  or  urgent. 
There  is  often  a  history  of  a  previous  attack. 

6.  Extravasation  of  Blood  into  the  Coats  op  the 
Bowel. — Characterised  by  vomiting,  with  abdominal  pain 
and  tenderness  where  the  obstruction  occurs.  Inquire  for 
a  history  of  previous  hfemori'hage  from  the  bowel  or  other 
mucous  surface  ;  for  hsemorrhagic  swellings  on  the  surface  of 
the  body ;  or  for  a  hsemorrhagic  diathesis.  It  is  a  sufFciently 
rare  condition  to  be  easily  overlooked. 

(b)  Clironic  Obstruction 

Causation. — 1.  Malignant  New  Growth. — The  patient 
is  in  advanced  life,  and  has  cancerous  cachexia.  There  is  a 
history  of  previous  diarrhoea  and  haemorrhage.  The  growth 
is  almost  invariably  in  the  colon— especially  its  lower  part — 
or  in  the  rectum.  The  obstruction  is  slowly  developed,  and 
sometimes  the  tumour  may  be  felt,  if  the  abdomen  be  ex- 
amined before  the  occurrence  of  distension  and  tympanites, 
which  .set  in  early.  The  patient  may  survive  for  weeks,  or 
month.H  even,  after  f.ljstruction  has  taken  place  ;  the  final 
collapse,  however,  is  often  markedly  and  unexpectedly  rapid. 
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2.  Simple  Stricture.  —  Characterised  by  absence  of 
emaciation,  cachexia,  and  tumour.  It  occurs  most  frequently 
in  the  large  intestine.  In  most  cases  there  is  a  previous  histoiy 
of  dysentery  and  residence  in  tropical  climates,  or  of  syphilis. 
Examination  of  the  rectum  may  reveal  a  stricture  at  a  few- 
inches  from  the  anus.  This  is  especially  so  in  women,  and  is 
probably  due  to  infiltration  of  the  numerous  fascial  planes 
connecting  the  uterus  and  vagina  to  neighbouring  parts. 

3.  Pressure  on  the  Bowel  from  without. — Here  there 
will  be  signs  and  outline  of  an  abdominal  tumour  connected 
with  some  viscus,  or  evidence  of  enlargement  of  some  organ, 
such  as  the  liver  or  uterus. 

4.  Paralysis  of  Bowel  from  Simple  F^cal  Accumula- 
tion.— Owing  to  the  accumulation,  the  bowel  is  often  enor- 
mously distended,  and  loses  its  muscular  tone.  There  is  an 
absence  of  organic  tumour  ;  the  patient  is  generally  fat  and 
weakly.  The  obstruction  may  be  caused  by  the  retention  of 
certain  foods  (oatmeal,  stringy  vegetables),  or  by  hair  and 
foreign  bodies  which  have  been  swallowed. 

Symptoms, — There  are  certain  symptoms  which  are  common 
to  all  cases  of  obstruction  from  whatever  cause,  viz.  : — 

1.  In  the  Early  Stare. — (a)  Distension  ;  (b)  Mapping 
out  of,  and  vermicular  movements  in,  coils  of  intestinf ; 
(c)  Pain,  varying  in  intensity  according  to  cause ;  (d)  Vomitinq, 
an  early  symptom  if  the  obstruction  be  high  up  ;  (e)  Constipa- 
tion ;  (/)  Urine,  diminished,  and  sometimes  almost  suppressed. 
The  quantity  of  urine  depends  on  the  seat  of  the  obstruction, 
since  the  nearer  it  is  to  the  stomach  the  more  urgent  the 
vomiting,  and  the  less  fluid,  therefore,  absorbed  from  the 
intestinal  tract.  When  the  small  intestine  is  involved,  all 
these  symptoms  are  more  severe  than  when  the  large  gut  is 
affected.  Indican,  also,  is  generally  found  in  the  urine  in 
most  cases. 

2.  In  the  Late  Staoe. — (a)  Paralysis  of  movements  of 
the  bowel,  with  constant  pain  ;  (?>)  Peritonitis  and  Fnterif.is  ; 
(c)  General  Collapse. 

Diagnosis.  —  Proim  Intestinal  Colic. — In  this  condition 
the  pain  is  more  paroxysmal  and  spasmodic,  ^vith  little  or  no 
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distension,  and  it  is  often  relieved  by  pressure.  The  patient 
passes  flatus.  The  trouble  is  relieved  by  simple  measures, 
such  as  enemata,  or  mild  purgatives. 

From  Peritonitis  and  Perforation. — There  is  usually 
some  preWous  history  of  ulceration  (typhoid,  dysentery)  or 
injury,  »fcc.,  and  not,  as  a  rule,  any  history  of  constipation 
prior  to  the  peritonitis.    Further,  the  patient  passes  flatus. 

Treatment. — Three  principal  objects  are  to  be  kept  in  view, 
viz.  :  (1)  Remove  the  obstruction  if  possible  ;  (2)  diminish 
j)eristalsis,  and  so  relieve  pain ;  (3)  supjMrt  the  patient's 
strength. 

Search  all  the  apertures  through  which  a  hernia  may 
escape,  and  if  found  reduce  the  gut  by  means  of  hot  baths, 
taxis,  or  operation. 

Intussusception. — Large  enemata  (air,  warm  water),  opium, 
kneading  the  abdomen,  or  suspension  of  the  patient  head  down- 
wards, may  have  happy  results.  Laparotomy  may  have  to  be 
performed  ;  but  in  this  condition  the  symptoms  are  often  not 
so  urgent  as  in  other  causes  of  obstruction. 

In  Internal  Strangulation,  or  Volvulus,  give  opium 
freely,  and  order  large  enemata.  Then  try  the  effect  of  ab- 
dominal taxis  under  chloroform,  or  of  reversing  the  patient. 
If  after  this  the  symptoms  continue  and  increase,  an  operation 
is  imperative. 

Ijipacted  Gall  Stone. — Medical  relief  can  only  consist  in 
the  free  administration  of  opium  and  belladonna.  Surgeons 
have  succeeded  in  opening  the  abdomen  and  excising  the 
calculu.s  from  the  gut  (Glutton,  '  Trans.  Cliu.  Soc'  vol.  xx.), 
or  in  breaking  it  up  by  needle  puncture  without  opening  the 
bowel  (Lawson  Tait).  If  the  symptoms  remit,  an  operation 
is  not  advisable,  as  there  is  evidence  that  the  gall  stone  is 
travelling. 

Typhliti.s. — The  patient  generally  recovers  if  ordered  com- 
plete rest  in  bed  and  given  small  doses  of  opium.  The  bowels 
should  be  relieved  by  oil-and-water  enemata.  Avoid  purga- 
tives, and  order  a  scanty  diet  consisting  of  animal  food  rather 
than  milk. 

Cancerous  and  other  Strictures.— Life  may  be  pro- 


246 


DISEASES  OF  THE  KOAVELS 


longed  and  rendered  more  tolerable  by  surgical  operation. 
Laparotomy,  in  these  days  of  antiseptic  surgery,  is  nearly  always 
j  ustifiable,  except  in  cases  of  extreme  age,  feebleness,  or  collapse. 
If  an  operation  be  decided  upon,  the  sooner  it  is  done  the 
better,  as  the  sudden  collapse  which  comes  on  twenty-four  or 
forty-eight  hours  before  death  usually  gives  no  warning  of  its 
advent. 

In  Simple  Stricture  we  must  resort  to  iodides,  mercurials, 
and  anti-syphilitic  remedies,  as  well  as  the  mechanical  treat- 
ment by  bougies  and  enemata.  A  bougie  may,  however,  be  a 
dangerous  instrument  in  unskilled  hands. 

In  all  cases  the  diet  should  be  liquid  and  in  small  quantity ; 
beef-tea  or  animal  broths  are  best.  Milk  causes  large,  bulky 
evacuations,  and  is  not,  therefore,  to  be  recommended.  Iced 
water  may  be  given,  and  also  a  little  alcoholic  stimulant,  if 
required.  Avoid  purgatives,  although  the  less  violent  drugs 
may  be  given  in  small  quantities  in  fascal  accumulation  (castor 
oil,  haust.  sennse  co.,  calomel).  Enemata  are  of  the  greatest 
service  in  nearly  all  cases,  not  only  as  a  method  of  relief,  but 
as  a  means  of  diagnosis.  It  is  a  good  rule  in  all  cases  of 
obstruction  in  which  the  diagnosis  is  not  clear  to  try  their 
effect.  They  help  to  dilate  a  stricture,  or  relieve  spasm  ;  they 
not  infrequently  succeed  in  reducing  an  invaginated  intestine ; 
and  they  are  especially  useful  in  ffecal  accumulation.  A  good 
form  of  enema  is  to  order  half  a  pint  of  olive  oil  to  be  thrown 
into  the  rectum,  to  be  followed  by  a  pint  and  a  half  of  soap 
and  water  slowly  injected.  As  a  rule,  enemata  are  not  to  be 
recommended  when  symptoms  of  inflammation  have  set  in. 

Hot  fomentations,  bran  poultices,  &c.,  often  afford  much 
temporary  relief  ;  but  the  application  of  cold  (ice  bag  or 
iced  water)  is  better  where  there  are  inflammatory  symptoms, 
when,  also,  leeches  may  be  applied  with  advantage.  In  cases 
of  great  distension  the  gut  may  be  punctured  by  small  capillary 
trocar.  Select  those  coils  of  intestine  which  seem  most 
prominent  and  distended,  with,  of  course,  due  anatomical 
precautions. 
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DIARRHCEA 

Definition. — An  excessive  evacuation  of  loose  motions. 

Causation. — The  direct  and  indirect  causes  of  diarrhoea  are 
numerous  and  most  complex.  Many  of  the  conditions  in  the 
following  categories  may  be  due  to  more  than  one  influence. 
We  can  only  attempt,  therefore,  to  group  them  approximately. 
The  list,  however,  is  by  no  means  complete. 

1.  Food  has  an  important  influence.  Diarrhoea  may  be 
caused  by  an  excess  of  food,  whilst,  on  the  other  hand,  it 
may  be  due  to  deficiency  of  food,  and  it  therefore  occurs  in 
starvation.  Food  again  may  be  of  an  irritating  character,  or 
it  may  be  insuSiciently  masticated,  and  so  cause  diarrhoea. 
Changes  of  diet,  also,  although  perfectly  nutritious  and  whole- 
some, frequently  cause  purging.  This  often  occurs  in  children 
who  have  returned  home  from  school  with  its  plain,  regular 
fare. 

2.  Catarrh. — In  some  subjects  the  ordinary  malady  known 
as  '  catching  cold  '  may  manifest  itself  as  catarrhal  diarrhoea. 
It  is  possible,  however,  did  we  know  sufiicient  of  the  causes  of 
catarrh,  that  this  variety  of  diarrhoea  would  be  referred  to  the 
next  category. 

3.  Poisons. — The  diarrhoea  occurring  in  the  hot  months  of 
summer  is  probably  due  to  some  poison  taken  with  the  in- 
gesta.  It  may  also  be  readily  caused  by  such  poisonous  food 
as  decomposing  fish  and  other  animal  matter.  Impure  drink- 
ing-water and  ofFensive  efiBuvia  may  act  in  a  similar  way.  The 
efFects  of  colocynth,  elaterium,  and  other  cathartic  drugs  need 
only  be  mentioned  here. 

4.  Excess  of  Intestinal  Secretions. — Diarrhoea  super- 
venes on  most  of  the  conditions  which  cause  an  excessive 
overflow  of  intestinal  mucus.  Similarly  the  excessive  flow  of 
bile,  which  is  due  to  the  imbibition  of  large  quantities  of  al- 
coholic liquors,  notaVjly  of  ale  and  stout,  may  bo  conveniently 
referred  to  here. 

5.  Neukoses.— It  is  a  well-known  physiological  fact  that 
diarrhff;a  affects  certain  people  under  the  influence  of  fear  and 
terror,  as  also  of  joy,  grief,  and  other  mental  emotions. 
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6.  Fevers. — Apart  from  the  specific  diarrhoea  of  cholera, 
dysentery,  enteric  and  other  specific  fevei's,  febrility  alone 
would  appear  to  act  as  an  exciting  cause  of  diarrhoea.  It 
occurs  in  the  premonitory  stages  of  measles  and  scarlet 
fever  ;  also  at  the  critical  period  of  pneumonia.  It  is  fre- 
quent in  the  many  diverse  conditions  known  as  puerperal 
fever.  The  exact  method  of  causation  of  the  non-specific 
forms  of  diarrhoea  is  little  understood.  Possibly  it  may  be  due 
to  weakened  powers  of  digestion  produced  by  the  high  bodily 
temperature  ;  or  it  may  be  a  natural  manifestation  by  which 
the  blood  endeavours  to  rid  itself  of  harmful  matters  which  it 
contains. 

7.  Ulceration  of  Bowels. — In  all  forms  of  ulceration  of 
the  mucous  surface  of  the  intestines  diarrhoea  is,  at  one  or 
other  period,  a  symptom — whether  the  lesion  be  tubercular, 
enteric,  catarrhal,  cancerous,  or  dysenteric. 

8.  Peritoneal  Lesions. — Looseness  or  irregularity  of  the 
bowels  is  met  with  occasionally  in  peritonitis.  Lardaceous 
disease  of  the  intestines  also,  although  not  strictly  a  peri- 
toneal lesion,  may  be  here  included  as  a  cause  of  diarrhoia. 

9.  Portal  and  Splenic  Engorgement. — Similarly,  any 
disease  whatsoever  which  causes  congestion  of  the  portal 
system  and  its  tributary  veins,  is  accompanied  by  diarrhrea. 
The  cause  in  these  conditions  is  not  the  excessive  secretion  of 
bile,  but  hypera3mia  of  the  whole  intestinal  tract. 

Whatever  the  cause  of  diarrhoia  may  be,  in  every  instance 
overstimulation  of  the  peristaltic  movements  of  the  bowels  is 
the  exciting  condition. 

Symptoms. — Great  latitude  must  be  allowed  in  referring  to 
the  symptoms  of  diarrhoea.  In  a  normal  state  of  health  one 
evacuation  of  the  bowels  should  take  place  every  day.  Yet 
some  people  pass  two  or  three  stools  a  day  without  any  de- 
parture from  good  health.  In  young  children  three  or  four 
motions  a  day  is  a  normal  condition. 

Looseness  of  bowels  with  attendant  pain  and  perhaps  ten- 
derness, are  the  principal  symptoms.  In  many  instances  the 
diarrhoea  is  most  severe  at  night,  in  others  it  occurs  in  the  day- 
time only.    Nevertheless,  pain  is  not  necessarily  a  constant 
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symptom.  Colic  and  griping  pains  in  the  belly  usually  occur  if 
the  cause  of  the  diarrhoea  is  in  the  small  intestines  only. 
Tenesmus,  as  a  rule,  points  to  the  large  intestine  as  the  tract 
which  is  principally  involved.  Obviously  the  character  of  the 
stools  varies  considerably,  according  to  the  different  causes  of 
diarrhcea.  Thus  they  may  consist  of  mucus  only,  or  of  mucus 
mixed  with  blood,  or  of  food  which  is  partly  digested,  and 
therefore  only  slightly  altered  ;  they  may  be  thin  and  watery 
in  character,  and  in  some  conditions  they  show  signs  of  putre- 
faction and  fermentation,  when  they  may  contain  sarcinw,  yeast 
fungus,  or  other  products.  In  other  cases  they  consist  almost 
entii'ely  of  bile.  These  different  characters  of  the  evacuations 
have  given  rise  to  a  nomenclature  which,  for  the  most  jsart,  is 
indicative  not  necessarily  of  any  special  disease  or  fever,  but 
which  is  descriptive  only  of  the  appearances  of  the  stools. 
Thus  we  speak  of  mucous,-  lienteric,  choleraic,  dysenteric,  and 
bilious  forms  of  diarrhoea. 

In  addition  to  the  purgmg,  other  concomitant  symptoms 
are  usually  present.  The  tongue  is  furred  in  the  acute  stages, 
but  becomes  abnormally  red  and  dry  as  the  purging  becomes 
chronic.  Yomiting  is  not  infrequently  present,  especially  in 
children.  There  is  thirst,  and  there  may  be  more  or  less  fever, 
this  latter  symptom  varying  according  to  the  cause  of  the 
diarrhoea.  In  the  severe  diarrhcea  which  often  occurs  in 
summer,  other  symptoms  bearing  a  resemblance  to  Asiatic 
cholera  rnay  supervene,  such  as  cramps  in  the  belly  and  thighs, 
a  coldness  and  blueness  of  the  face  and  extremities,  and  other 
signs  of  collapse.  But  there  would  not  appear  to  be  any 
specific  or  contagious  characters  in  this  form. 

Treatment  will  vary  considerably,  according  to  the  cause  of 
lie  diarrha-a.  In  children  with  symptoms  pointing  to  irrita- 
tion of  the  bowel  by  improper  food,  it  is  generally  advisable 
to  prescribe  castor  oil  or  grey  powder,  after  which  the  purging 
often  ceases.  Compound  rhubarb  powder  in  such  cases  is 
also  of  great  service.  "When  the  diarrhcea  becomes  excessive, 
some  astringent  medicine  then  becomes  necessary.  No  drug 
iH  more  u.seful  than  opium,  wliich  may  be  given  in  one  or  other 
of  its  many  preparations.    As  regards  tlie  choice  of  mineral 
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acids  and  vegetable  astringents,  a  good  rule  is  to  be  guided 
by  the  condition  of  the  patient's  tongue.  So  long  as  it  con- 
tinues furred,  vegetable  astringents,  such  as  catechu,  kino, 
hffimatoxylum,  tannic  and  gallic  acids,  will  generally  be  found 
efficacious,  one  or  other  of  them.  The  aromatic  powder  of  chalk 
is  especially  valuable  in  children.'  The  red  and  fissured 
tongue,  on  the  other  hand,  is  an  indication  for  the  exhibition 
of  dilute  sulphuric  or  nitric  acid.  The  tincture  of  opium 
can  be  combined  with  advantage.  That  form  of  diarrhoea, 
especially  seen  in  children,  which  is  accompanied  by  offensive, 
watery  stools  will  often  yield  to  riy.  doses  of  carbolic  acid,, 
which  apparently  cures  by  its  antiseptic  qualities. 

In  children,  also,  opium  is  not  necessarily  contra-indicated. 
One-di'op  doses  of  laudanum,  or  gr.  J,y  of  acetate  of  morphia, 
will  frequently  produce  excellent  results. 

Diet,  in  all  cases,  is  a  very  essential  point.  Hot  drinks 
should  be  avoided.  Green  vegetables  and  fruits  are  also  con- 
tra-indicated. Animal  food,  such  as  beef-tea,  chicken  broth, 
the  expressed  juice  of  raw  steak,  or  even  pounded  steak  itself, 
may  be  given.  For  children,  milk  should  be  boiled,  and  diluted 
with  a  third  part  of  lime  water.  In  exhausting  diarrhrea,  raw 
beef  juice  would  at  times  appear  to  be  the  only  treatment 
which  will  arrest  it.  Starchy,  farinaceous  puddings  will  also 
be  found  of  service.  Alcoholic  stimulants  may  be  required, 
the  state  of  the  pulse  being  the  chief  guide.  In  infants,  a 
depressed  fontanelle  is  an  especial  indication  for  alcohol. 
Give  brandy  in  twenty-drop  doses  every  hour. 

CONSTIPATION 

In  normal  health  an  adult  should  have  at  least  one  alvine  ■ 
discharge  daily.    Nevertheless,  in  numerous  individuals  an 
evacuation  of  the  bowels  occurs  only  every  other  day,  or 
twice  a  week,  or  even  at  longer  intervals,  and  with  no  de- 
parture from  apparent  health. 

Causation. — Apart  from  structural  disease  of  the  ali- 

'  ^r.  Pulv :  CretiB  Aromat :  gr.  iv. ;  Sodre  Bicarb  :  gr.  iv. ;  Spt : 
Ammon  :  Aromat:  niiij- ;  Aqua;  Pinientffl  ad  5ij.  Miscc. 
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mentary  canal,  which  causes  obstruction,  tlie  following  list 
includes  most  of  the  causes  of  constipation. 

Age. — As  a  rule  constipation  occurs  most  frequently  in 
elderly  subjects,  in  whom  bodily  activity  is  less  pronounced 
and  the  intestinal  secretions  less  copious. 

Sex. — It  occurs  much  more  frequently  in  women  than  in 
men,  and  especially  in  clilorotic  girls. 

Habit. — It  may  supervene  on  laziness,  indolence,  and 
nedect  of  a  natural  demand  to  evacuate  the  bowels.  This  is 
a  marked  predisposing  cause  in  young  girls,  in  whom  shyness 
may  beget  a  constipated  habit. 

Occupation. — Those  who  lead  a  sedentary  life,  and  whose 
calling  entails  irregularity  in  habits  and  meals. 

Food. — Certain  foods  produce  constipation.  In  some  the 
existence  of  fibres,  husks,  ifcc,  produce  accumulations  over 
which  the  peristaltic  movements  of  the  bowel  have  no 
influence.  Other  foods  by  their  easy  digestibility  leave  little 
or  no  residue  or  faeces.  Or,  again,  the  fseces  themselves  may 
be  pretematurally  dry,  or  their  moisture  reabsorbed,  as  in 
diabetes.  Indigestible  articles  of  food  also  may  in  one  person 
produce  constipation,  whilst  in  others  diarrho3a  results. 

Intestinal  Disorders. — Under  this  category  must  be  in- 
cluded diminution  or  disorder  of  intestinal  secretions,  includ- 
ing bOe,  loss  of  muscular  tone  of  the  intestines,  and,  finally, 
painful  diseases,  such  as  fissure  and  excoriations,  of  the  anus. 

Symptoms. — The  symptoms  of  constipation  vary  con- 
siderably in  different  individuals.  In  some  people  no  dis- 
comfort whatever  arises,  and  they  are  able  to  go  about  their 
usual  work  and  daily  routine  without  any  sign  of  distress, 
even  though  an  action  of  the  bowels  occurs  only  once  a  week. 
In  most  subjects,  however,  in  whom  a  daily  evacuation  is 
almost  a  necessity,  constipation  produces  well-defined  sym- 
ptoms. The  patient  suffers  from  frontal  headache  ;  the  tongue 
is  furred  ;  there  is  a  fartid  odour  of  breath  ;  he  complains  that 
his  mouth  is  clammy,  and  has  a  '  nasty  taste  ; '  his  appetite 
fail.H  ;  he  has  a  sen.se  of  abdominal  discomfort,  and  also  of 
mental  irritation  and  disinclination  to  follow  liis  usual  calling. 
As  the  condition  becomes  more  chronic,  the  abdominal  disten- 
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sion  becomes  more  pronounced  j  scybalous  masses  may  possibly 
be  felt  in  the  course  of  the  colon,  or  in  the  i-ectum  ;  the  patient 
suflers  from  flatulence;  the  colon  becomes  distended,  often 
enormously;  he  sutlers  from  piles  ;  and,  eventually,  all  the 
symptoms  of  intestinal  obstruction  from  accumulation  may 
supervene. 

Treatment. — As  a  general  rule  sti-ong  purgative  medicines 
are  not  required.  They  afibrd  forcible  relief  for  a  time,  and 
so  long  only  as  they  are  taken,  but  after  their  use  the  bowels 
tend  to  lapse  into  their  previous  state.  The  bowels  should  be 
coaxed  into  action,  and  not  diiven.  This  may  at  times  be 
facilitated  by  a  daily  attempt  at  defaecation  at  a  regular  fixed 
hour,  and  by  kneading  the  abdomen.  Diet  should  be  carefully 
regulated,  and  should  include  a  plentiful  allowance  of  green 
vegetables,  oiled  salads,  fruits,  and  whole-meal  bread.  A  suf- 
ficiency of  fluids  must  also  be  taken.  Regular  daily  exercise 
is  also  necessary. 

If  the  above  regimen  is  not  sufficient  to  bring  about  the 
desired  results,  we  must  then  resort  to  medicines.  Laxatives 
had  better  be  tried  at  first,  such  as  small  doses  of  castor  oil, 
sulphate  of  magnesia,  or  one  of  the  many  saline  aperient 
waters,  such  as  Hunyadi  Janos,  or  Fried richshall.  They  are 
best  taken  in  the  morning  whilst  fasting,  and  their  action  is 
rendered  more  sure  by  a  subsequent  cup  of  warm  tea,  or  a 
draught  of  wann  water.  In  obstinate  cases  stronger  cathartic 
remedies  are  required.  Aloes,  colocynth,  podophylliu,  cascara 
sagrada,  and  mercurials  are,  as  a  rule,  safely  tolerated.  The 
griping  action  of  some  of  these  remedies  can  be  obviated  by 
the  addition  of  hyoscyamus  or  belladonna.  The  rules  for 
their  prescription  will  depend  on  the  peculiarity  of  the  indi- 
vidual, and  on  the  evidence  which  is  afibrded  by  inspection  of 
the  evacuations.  Some  cases  respond  to  one  drug,  others 
require  quite  difi'eient  medication.  A  good  plan  is  to  find 
by  experience  which  aperient,  or  combination  of  aperients, 
produces  the  best  results,  and  then  to  gradually  diminish 
the  dose  until  the  bowels  act  spontaneously.'    Nux  vomica 

'  H.  Eerri  Sulph. ;  Aloin ;  Est:  Nuois  Vom. ;  Ext:  Belladonnre,  fia 
f,'r.  sa.    Misce  ;  fiat  piUila. 
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-will  also  frequently  keep  up  a  healthy  tone  of  the  muscular 
fibres  of  the  intestinal  canal,  and  assist  defecation.  Copious 
enemat-a  of  warm  soap  and  water  may  be  used  with  advantage 
when  the  accumulation  in  the  lower  bowel  is  excessive. 
They  can  do  little  or  no  harm  even  if  continued  indefinitely. 

COLIC 

Definition. — Abdominal  pain  occurring  in  paroxysms,  and 
due  to  distension  of  bowel  or  of  some  duct. 

For  Biliary  Colic,  see  p.  290. 

For  Renal  Colic,  see  p.  556. 

For  Lead  Colic,  see  '  Plumbism,'  p.  482. 

Causation. — Among  the  causes  acting  on  the  bowel  are 
fiatus  resulting  from  dyspepsia,  improper  food,  sour  wines 
and  beers  ;  accumulation  of  and  over-distension  by  faeces  ;  ab- 
normal condition  of  the  biliary  and  other  secretions  ;  paralysis 
of  the  muscular  coat  ;  the  action  of  lead  ;  finally,  it  may  be  a 
manifestation  of  gout,  or  of  catarrh  afiecting  the  intestinal 
canal. 

Symptoms. — In  intestinal  colic  the  principal  symptom  is 
acute,  agonising  pain  coming  on  in  paroxysms,  but  with 
intervals  of  relief  between.  The  pain  is  usually  referred 
to  the  umbilicus,  or  to  the  situation  of  the  transverse 
colon.  It  causes  the  patient  to  writhe  about  ;  he  is  restless 
and  cannot  stay  in  bed  ;  his  face  is  pallid,  and  often  bathed  in 
cold  perspiration  ;  his  pulse  is  quickened,  but  there  is  no  fever. 
On  examination,  the  belly  is  found  to  be  distended  and 
tympanitic,  the  tympanites  being  frequently  irregularly  dis- 
tributed ;  pressure  often  relieves  the  pain.  The  bowels  are 
u.sually  constipated,  unless  the  colic  be  due  to  some  irritant, 
when  there  may  be  diarrhoea. 

Treatment. — Ascertain  the  cause  of  the  trouble,  our  object 
being  at  once  to  relieve  the  intense  pain.  If  it  be  due  to 
indigestible  food,  it  is  speedily  relieved  by  an  emetic  (mustard 
or  ipecacuanha  best).  If  the  colon  be  distended,  the  enema 
of  turjientine  followed  by  pil.  assafastidie  comp.  is  effectual. 
Opium  or  belladonna  may  be  given  in  addition,  for  their 
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anodyne  and  antispasmodic  effects.  Subsequent  attacks 
should  be  carefully  guarded  against  by  careful  attention  to 
the  dietary.  Meals  should  be  small,  and  at  intervals  which 
are  not  too  long.  In  elderly  people  it  is  of  great  importance 
to  ascertain  that  their  food  is  properly  masticated,  and  not 
bolted  in  solid  lumps. 

ASCITES 

Definition. — Dropsy  of  the  peritoneal  cavity. 

Causation. — Divided  into  three  primary  groups  :  (1)  ob- 
struction to  peripheral  circulation  in  the  peritoneum,  from 
chronic  peritonitis,  tabes  mesenterica,  malignant  new  growth, 
tubercle,  &c.  ;  (2)  impediment  to  the  circulation,  occurring  at 
the  heart  (valve-disease,  fatty  degeneration  of  walls),  at  the 
lungs  (chronic  bronchitis,  emphysema),  at  the  liver  (cirrhosis, 
chronic  congestion,  lardaceous  disease,  tumours,  in  the  trans- 
verse fissure),  at  the  kidneys  (Bright's  disease)  ;  (3)  disorders 
of  the  blood  (anaemia,  cancerous  and  syphilitic  cachexia). 

Symptoms  and  Physical  Signs.— When  fluid  has  collected 
to  any  appreciable  amount,  the  belly  becomes  distended  from 
below,  this  being  most  apparent  when  the  patient  stands  up. 
Eventually  the  distension  extends  symmetrically  to  the  whole 
of  the  abdominal  cavity  (unless  the  ascites  be  sacculated),  so 
that  the  belly  becomes  smooth  and  rounded. 

Percussion  now  detects  arese  of  dulness  over  those  parts  to 
which  the  fluid  gravitates,  and  high-pitched  resonance  where 
the  intestines  float  to  the  surface.  It  is  therefore  ob%'ious 
that  these  two  signs,  dulness  and  resonance,  will  vary  in 
locality  according  to  the  position  of  the  patient,  whether  lying 
on  his  side,  or  on  his  back,  or  standing.  Although  palpation 
afibrds  a  sense  of  tension  and  resistance.  Dr.  Ord  has  demon- 
strated the  ease  with  which  an  enlarged  or  hardened  liver  may 
be  felt,  viz.  by  firmly  placing  the  hand  over  the  lower  edge  of 
that  organ,  then  quickly  pressing  downwards,  and  thus  suddenly 
displacing  the  fluid  lying  over  its  convex  surface.  The  most 
important  sign,  however,  is  thrill.  By  placing  one  hand  on 
the  abdomen  near  the  '  high-water '  mark  of  the  fluid,  and 
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then  tapping  the  belly-wall  at  the  opposite  side,  a  character- 
istic wave  or  thrill  is  distinctly  felt.  In  addition,  the  fluid 
may  give  i"ise  to  certain  pressure  signs,  such  as  oedema  of 
the  abdominal  walls,  distension  of  veins,  protrusion  of  the 
umbilicus.  The  heart's  action  is  feeble,  and  there  is  frequently 
dyspepsia.  The  serous  fluid  when  examined  after  aspiration 
is  of  sp.  gr.  1015,  a  greenish-yellow  colour,  of  watery  (not 
viscid)  consistency,  and  contains  much  albumin. 

Diagnosis. — (1)  From  Ovarian  Dropsy. — Here  the  en- 
largement is  slow  ;  the  tumour  commences  on  one  side  in  the 
region  of  an  ovary,  and  is  equally  prominent  on  sitting  down 
or  standing  ;  dulness  is  pronounced  towards  the  middle  line, 
whilst  the  flanks  are  resonant ;  there  is  no  change  in  the 
percussion  note  on  alteration  of  position.  The  fluid  con- 
tained in  the  cyst  is  viscid. 

(2)  From  Pregnancy. — This  condition  would  be  diagnosed 
by  the  detection  of  festal  heart  sounds  and  uterine  murmur. 
Colostrum  may  be  expressed  from  the  nipples.  The  enlarge- 
ment of  the  uterus  is  in  the  middle  line. 

(3)  From  Tympanites,  in  which  there  is  absence  of  ascitic 
thrill,  and  a  high-pitched  drum-like  percussion  note  all  over 
the  abdomen. 

(4)  From  Colloid  Cancer  of  the  Peritoneum. — There 
would  be  evidence  of  prolonged  emaciation  and  cachexia  ;  also 
irregular  areje  of  dulness  and  of  resonance,  and  the  fluid 
resulting  from  aspiration  is  thick  and  gelatinous. 

Treatment. — Iso  definite  rules  can  be  laid  down,  each  case 
must  be  considered  from  its  clinical  aspect. 

(1)  If  possible.  Remove  the  Cause  of  the  Ascites. 
^success  in  this,  so  far  as  the  condition  originates  in  heart  or 
lung  or  kidney  disease,  can  only  be  temporary.  Still  some 
advantage  may  be  derived  by  the  exhibition  of  digitalis  in 
combination  with  .squill  and  mercury.  ' 

(2)  Remove  the  Fluid  by  improving  the  condition  of 
the  blood  with  tonics,  such  as  iron  or  the  mineral  acids.  By 

'  R.  I'ulv:  Digitalis  ^r.  sr.;  Pil :  Scillfo  Co:  <<r.  ij. :  Pil  :  HydrarR  : 
gr.  ij.    Misce  ;  fiat  pilula. 
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acting  on  the  bowels  with  sulphates  of  magnesia  and  potash, 
pulv.  jalapsB  comp.,  elaterium  (gr.  j-^^),  podophyllum,  colocynth, 
and  other  drugs  which  cause  watery  evacuations.  They  are 
best  given  in  the  early  morning  whilst  fasting.  By  diaphoresis 
(hot  baths,  liquoi-  ammoniaj  acetatis).  By  diuresis  (squill, 
digitalis,  iodide  of  potassium).  Occasionally  cubebs  and  copaiba 
succeed  when  other  drugs  have  failed.  Finally  by  paracentesis 
abdominis.  Do  not  delay  the  operation  until  discomfort  or 
dyspncea  become  urgent.  In  cases  of  cardiac  disease  the  benefit 
is  temporary  only.  In  cirrhosis  of  the  liver  a  good  result  is 
often  of  some  permanency.  It  should  therefore  be  performed 
early,  and  repeated  if  necessary.  A  tight  abdominal  binder 
applied  after  the  operation  will  tend  to  prevent  reaccumula- 
tion.  Drugs,  which  failed  to  bring  relief  beforehand,  may 
now  be  given,  often  with  happier  results. 

(3)  Treat  the  Symptoms  which  may  accompany,  or  be  the 
result  of,  the  ascites.  Thus  syncope  or  dyspncea  due  to 
cardiac  or  pulmonary  embarrassment  point  to  the  advisability 
of  early  paracentesis.  Diarrhcea,  independent  of  purgative 
remedies,  may  be  an  exhausting  symptom,  and  will  require 
special  treatment. 

PERITONITIS 

Definition. — Inflammation  of  the  peritoneum.  It  may  be 
acute  or  chronic. 

I.  Acute  Peritonitis 

Causation. — (a)  Predisposing. — Age  is  important,  as  the 
disease  is  rare  in  children  except  at  infancy  from  septic  injury 
to  the  funis.  It  is  also  predisposed  to  by  a  previous  attack,  by 
the  accumulation  of  freces,  and  by  debilitated  constitutions. 

(b)  Exciting. — Traumalisin,  such  as  blows  and  injuries. 
Under  this  heading  may  be  included  hernia,  internal  strangu- 
lation, intussusception,  rupture  of  stomach  or  intestine,  the 
bursting  of  abscesses  or  cysts,  or  of  the  Fallopian  tube  and 
escape  of  contents  into  the  peritoneal  cavity.  Various  Ulce- 
rative Perforations,  such  as  occui-  in  typlioid  fever,  dysentery, 
typhlitis,  and  tubercular  disease.    Extensions  of  inflanmiation 
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from  various  organs  and  cavities  (bladder,  uterus,  pleura,  peri- 
cardium, intestine).  In  association  with  other  maladies,  e.g. 
Bright's  disease,  rheumatism,  gout,  scurvy.  Sej^tic  Fevers 
(pyemia,  septicremia,  puerperal  fever,  erysipelas,  small-pox). 

Pathology. — The  capillary  vessels  of  the  peritoneum  are 
engorged,  the  membrane  loses  its  smooth,  shiny  appearance, 
and  becomes  sticky  from  diminished  secretion.  The  con- 
gestion is  apparently  most  intense  where  the  various  coils  are 
in  apposition,  hence  they  become  glued  together.  This  is 
followed  by  exudation  of  serous  fluid,  with  more  or  less  free 
lymph,  tending  to  the  formation  of  false  membrane.  As  a 
result  of  the  inflammatory  process,  the  peritoneal  coat  also 
becomes  thickened  and  pulpy,  and  is  easily  detached  from 
the  muscular  tunic.  Abscesses  may  form,  and  are  usually 
circumscribed,  especially  in  the  omenta  and  in  the  pelvis. 
The  affection  may  extend  to  the  whole  of  the  peritoneal  surface, 
or  it  may  be  localised,  for  example,  around  the  CEecum,  or  in 
the  neighbourhood  of  the  uterus  or  liver. 

Symptoms. — Commence  usually  with  a  rigor  followed  by 
pain,  at  first  limited  to  a  certain  area,  and  then  extending  to 
the  entire  abdomen.  With  this  there  are  acute  tenderness 
and  distension,  with  resistance  of  the  abdominal  wall.  The 
posture  of  the  patient  and  his  expression  are  almost  diagnostic  : 
he  lies  on  his  back,  with  legs  drawn  up  to  relieve  tension  ; 
his  face  is  anxious,  pinched,  and  the  mouth  drawn  (facies 
Hippocratica).  The  pulse  is  quick  (120  or  more),  sharp,  and 
wiry.  The  temperature  does  not  correspond  to  the  intensity 
of  the  other  symptoms.  It  usually  ranges  between  102°  and 
103'  F.,  this  comparatively  low  reading  being  probably  due 
to  shock.  The  skin  is  cold  and  clammy,  the  tongue  is  dry 
and  coated,  and  the  lips  are  often  covered  with  sordes.  The 
bowels  are  usually  constipated,  or  there  may  be  irregular 
diarrhfi;a.  Nausea  and  vomiting  are  often  urgent.  The  urine 
i.s  of  febrile  cliaracter  ;  strangury  may  be  present  when  the 
bladder  is  involved,  and  it  is  frequently  accompanied,  in 
children,  by  frequent  urination,  and  pain  down  the  thighs. 

Death  is  generally  due  to  collapse,  the  mind  being  clear  to 
the  last,  though  occasionally  there  are  convulsions  and  coma, 

8 


258 


DISEASES  OF  THE  BOAVELS 


Diagnosis. — From  Colic. — Here  there  is  no  fever  ;  the 
pulse  is  full,  the  belly  is  not  tender,  and  the  pain  is  frequently 
relieved  by  pressure.  From  Hysteria. — The  pain  and  tender- 
ness are  apparently  so  intense  that  the  patient  complains  as 
soon  as  the  hand  is  placed  on  the  abdomen.  Engage  the 
patient's  attention,  when  manipulation  can  be  easily  carried 
on.  In  addition  there  is  an  absence  of  distressed  countenance 
and  of  fever.  From  Enteritis. — Hei-e  the  vomiting  is  nearly 
always  urgent ;  there  is  diarrhoea  all  through  ;  the  pain  and 
tenderness  are  not  so  evident ;  and  the  pulse  is  softer  and  fuller. 

Prognosis. — Always  a  grave  disease.  Yet  recovery  is  to 
be  anticipated,  except  in  intestinal  perforation,  in  severe  injury, 
or  in  debilitated  subjects.  Favourable  symptoms  are  the 
subsidence  of  pain,  tenderness,  and  distension  ;  cessation  of 
vomiting  ;  a  slower  pulse  ;  and  a  less  anxious  expression  of 
face.  An  unfavourable  termination  is  to  be  looked  for  when 
there  is  an  aggravation  of  symptoms  ;  when  the  pulse  increases 
in  frequency  and  is  less  in  volume  ;  when  pain  diminishes 
without  corresponding  amelioration  of  other  symptoms  ;  when 
the  extremities  become  cold,  with  a  sudden  fall  of  temperature, 
a  shrunken  countenance,  and  other  signs  of  collapse. 

The  disease  may  run  into  the  chronic  form. 

Treatment. — First  ascertain  the  cause,  as  this  -will 
materially  affect  pi-ocedure.  In  general,  however,  the  best 
results  are  obtained  by  keeping  the  patient  under  the  full  influ- 
ence of  oiDium.  This  may  be  done  by  giving  the  drug  by  the 
mouth  in  combination  with  calomel,  by  enemata,  by  hypo- 
dermic injection  of  morphia,  or  by  suppository.  The  peristaltic 
movements  are  thus  lessened  and  pain  is  diminished.  A 
cradle  should  be  placed  over  the  abdomen.  In  strong,  healthy 
subjects,  and  in  cases  due  to  mechanical  injury,  we  may  apply 
leeches  (eight  to  twelve)  to  the  abdominal  parietes.  Other 
external  applications  are  ice,  hot  fomentations  and  poultices, 
and  opium  or  belladonna  plaisters.  Distressful  distension  may 
be  relieved  by  assafuitida,  or  by  turpentine,  either  as  stupe  or 
enema  (best),  or  by  the  mouth  if  vomiting  be  not  severe.' 

'  IjL.  01;  Terebinth:  iiiv. ;  Mucil :  Tiagaciinth  :  5]. ;  Aquiu  Menth  : 
Pip  :  ad  5].    Misce  ;  ft.  mist. 
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Some  physicians  have  recommended  constant  purgation  (sul- 
phate of  magnesia),  whilst  good  results  have  been  claimed 
for  laparotomy  and  irrigation  of  the  peritoneal  cavity. 

II.  Chronic  Peritonitis 

Causation. — (a)  Predisposing. — -1.  A  previous  acute  attack. 
2.  Some  general  disease  in  which  the  blood  is  altered  in 
character  (rheumatism,  Bright's  disease). 

(b)  Exciting. — 1.  Inflammation  of  any  of  the  abdominal 
organs,  especially  of  the  stomach,  liver,  bowel,  and  uterus. 
The  conditions  of  these  viscera,  which  give  rise  to  chronic 
peritonitis,  may  be  of  simple  inflammatory  nature  ;  or 
they  may  be  involved  in  cancer,  tubercle,  or  other  new  growth  ; 
or  they  may  be  subject  to  injury,  parasitic  invasion,  &g. 
2.  New  growth  primarily  afiecting  the  peritoneum,  e.g.  cancers 
tubercle.  3.  The  effects  of  injury,  amongst  which  we  include 
frequent  paracentesis  abdominis,  chronic  inflammation  of  an 
old  hernial  sac,  resulting  from  dragging  or  constant  manipu- 
lation, injuries  from  prolonged  pressure,  as  in  the  use  of 
mechanical  tools. 

Pathology. — On  examining  the  abdominal  cavity  there 
will  be  found  thickening  of  the  peritoneum,  with  adhesions 
between  the  various  intestinal  coils  or  between  the  opposing 
surfaces  of  viscera.  The  thickenings  may  be  general,  involving 
the  .serous  and  subserous  coats  of  the  intestines  and  viscera, 
or  they  may  be  local  only,  and  confined  to  one  region,  or  to 
one  organ  and  its  neighbouring  intestine.  Similarly  the 
adhesions  rnay  be  entirely  local,  fastening,  e.g.,  the  uterus  to 
the  rectum  and  small  intestine,  or  ciecum  to  the  parietal 
peritoneum  ;  on  the  other  hand,  they  may  be  general,  when 
the  whole  of  the  abdominal  organs,  intestines,  and  omenta 
are  agglutinated  together  in  one  conglomerate  mass  in  which 
the  various  constituents  are  with  difficulty  recognised.  One 
of  the  effects  of  local  chronic  peritonitis  is  the  form.ation  of 
fibrous  bands  or  bridles,  causing  danger  from  incarceration  or 
strangulation  of  gut. 

In  addition  to  tlie  nbove,  the  belly  cavity  will  contain  the 
fluid  results  of  inflammation.    That  is  to  say,  there  will  be 
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serum  or  pus.  The  serum  may  either  be  clear  or  turbid,  or 
contain  flakes,  or  be  bloodstained  :  its  quantity  and  the 
different  characters  will,  in  a  great  measure,  depend  on  the 
extent  and  the  duration  of  the  inflammatory  process. 

Signs  and  Symptoms.— The  abdomen  is  enlarged,  but  not 
always  symmetrically,  especially  if  the  inflammation  be  local 
only.  A  percussion  thrill  may  be  usually  obtained  all 
over  the  abdomen,  but  occasionally  only  here  and  there. 
Local  coils  of  intestine  which  are  pushed  to  the  surface  or 
held  there  by  adhesions  will  give  a  characteristic  resonant 
note.  In  advanced  cases,  however,  these  signs  may  be  absent, 
and  instead,  we  find  an  irregular,  resistant,  abdominal  wall, 
with  a  boggy  or  crepitant  feel  in  different  parts.  The 
respiration  is  thoracic,  not  owing  to  pain,  as  in  acute 
peritonitis,  but  from  fixity  of  the  diaphragm  and  abdominal 
organs. 

The  effects  of  the  inflammation  on  the  system  generally 
are  an  increased  temperature  (100°  to  101°)  with  exacerba- 
tions from  time  to  time,  abdominal  jjain  of  a  dull  or  sub-acute 
character,  alternating  with  attacks  of  colic,  together  with  a 
sense  of  tightness  and  draggiiig,  which  is  severer 'at  one  time 
than  at  another.  The  effects  on  the  different  abdominal  organs 
are  mainly  those  of  contraction  and  pressure.  Thus  we  may 
have  symptoms  of  atrophy  of  spleen  and  liver,  contraction 
of  stomach,  jaundice  from  obstruction,  oedema  of  lower  limbs, 
internal  .sti^angulation  or  twist  of  gut,  and  the  like.  The 
bowels  are  usually  confined  ;  they  are  not  infrequently,  how- 
ever, irregular  in  action,  with  alternating  attacks  of  diarrho-a 
and  constipation.  Vomiting  occurs  from  time  to  time,  and  tlie 
urine  is  generally  scanty  from  the  impeded  intestinal  absoi-p- 
tion.  As  the  disease  progresses,  the  patient  becomes  anaemic, 
feeble,  and  emaciated  ;  the  exhaustion  gradually  increases  ; 
food  is  refused,  or  if  taken,  with  difficulty  retained  ;  aplltha^ 
form  on  the  tongue  and  inside  the  cheeks  ;  and  he  gradually 
sinks  from  asthenia.  The  fatal  termination  is  hastened  by 
suppuration  of  the  peritoneum,  with  discharge  of  pus  [by  the 
bowel,  bladder,  uterus,  vagina,  or  other  outlet. 

Prognosis, — That  form  secondary  to  cancer  is  invariably 
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fatal.  The  formation  and  discharge  of  pus  also  renders  the 
prognosis  more  unfavourable.  In  tubercular  peritonitis  the 
prognosis  is  more  favourable,  especially  in  children.  And 
in  the  ordinary  forms  of  chronic  peritonitis  the  outlook  is  also 
favourable  ;  but  hope  diminishes  with  recurring  attacks. 

Diagnosis. — The  diagnosis  of  the  condition  is  not  so  diffi- 
cult as  that  of  causation.  We  generally  find  a  history  of  a 
previous  acute  attack,  or  signs  of  new  growth  in  connection 
■with  some  abdominal  or  pelvic  organ.  In  tubercular  peri- 
tonitis there  is  generally  an  excess  of  fluid.  We  are  further 
guided  by  the  appearance  of  the  patient,  the  family  history, 
the  presence  of  pleurisy  with  effusion,  of  signs  of  ulcer  of  the 
bowel,  or  other  evidence  of  tuberculosis.  Aspiration  of  the 
abdominal  fluid  will  help  to  elucidate  the  diagnosis. 

Treatment. — If  the  condition  be  secondary  to  new  growth 
our  treatment  can  only  be  palliative.  In  tubercular  peri- 
tonitis, iodine  and  cod-liver  oil  are  indicated.  We  may  give 
iodide  of  potassium  internally.  Children  tolerate  it  when 
given  in  small  doses  (gr.  ij.)  in  mdk.  We  can  also  apply  iodine 
paint  or  ointment  to  the  abdominal  walls.  The  syrup  of  the 
iodide  of  iron  is  also  an  admirable  remedy.  In  simple  chronic 
peritonitis  we  should  promote  absorption  of  the  fluid  by 
application  of  oleates  of  mercury  to  the  abdominal  wall.  Firm, 
equable  pressure  of  a  flannel  roller  or  an  elastic  abdominal 
belt  also  assists.  We  may,  in  addition,  promote  free  diuresis 
by  squill,  the  potash  salts,  liq.  ammonise  acet.,  &c.  Finally,  we 
may  resort  to  paracentesis. 

It  is  also  important  to  keep  the  bowels  freely  and  regularly 
relieved  (calomel  with  opium),  and  to  attend  to  flatulent  and 
dyspeptic  trouV^les. 

TYPHLITIS  AND  PERITYPHLITIS 

Definition. — Inllarnmation  of  the  ctecura  and  surrounding 
tissues.  Tlie  disease  may  originate  in  the  Ccccum  ;  or  in  the 
appendix. 

Causation.  —  Prkdisposino. —  Age. — More  frequent  in 
adults.  Sex.  -Men  suffer  more  than  women.  The  disease  tends 
to  recur  in  those  who  have  had  a  jjrf.viouH  attack. 
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Exciting. —  Faical  accumulation  ;  faical  concretions  (which 
usually  consist  of  earthy  phosphates,  enteric  mucus,  and  fajcal 
matter)  ;  irritant  foods,  especially  such  as  contain  seeds, 
stringy  fibre,  husks,  or  small  bones  ;  a  large  meal  after  a  long 
fast.  It  may  be  brought  on  also  by  direct  blows  and  injuries  ; 
by  strains,  as  in  lifting.  It  may  result  from  extension  of  the 
inflammation  attending  ulcers  in  the  caecum  (typhoid,  dysen- 
teric) ;  or,  finally,  it  may  be  due  to  abscess  in  connection  with 
the  ileum,  or  with  the  ovary,  extending  to  the  caecum. 

Patholog'y. — It  is  probable  that  most  cases  of  typhlitis  from 
accumulation  commence  in  the  appendix  vermiformis  ;  whilst 
those  which  are  due  to  ulceration  have  their  origin  in  the  mucous 
surface  of  the  caecum.  Whatever  be  the  cause,  the  mucous 
membrane  becomes  congested  and  swollen,  the  epithelium  pro- 
liferates, the  mucous  glands  pour  out  an  increased  secretion, 
and  there  is  thickening  of  the  submucous  coat.  At  this  point 
the  inflammatory  changes  may  subside  and  the  results  become 
absorbed.  On  the  other  hand,  the  inflammation  may  extend 
to  the  subserous  and  serous  tissues,  causing  a  local  peritonitis, 
with  adhesion  of  the  ctecum  to  tlie  abdominal  parietes  and  local 
viscera ;  or  the  peritonitis  may  be  difl"use,  extending  across  the 
middle  line  and  Upwards  to  the  whole  of  the  peritoneal  surface. 
The  formation  of  pus  which  ensues  may  consequently  be  localised 
to  the  cajcum  by  reason  of  adhesions,  or  the  peritoneal  cavity 
may  practically  become  one  large  abscess.  Subsequent  to  the 
inflammation  of  the  mucous  surface  is  the  formation  of  one  or 
more  ulcers  which  may  perforate  thecajcum  with  large  or  small 
openings,  setting  up  perityphlitis  and  abscess.  The  abscess 
may  point  and  be  discharged  through  the  abdominal  wall,  or  by 
the  inguinal  canal,  or  through  the  various  apertures  in  the 
pelvis,  or  by  the  various  channels  of  tlie  pehdc  viscera. 

Symptoms. — Generally  commence  with  a  rigor,  followed  by 
pain  and  discomfort  in  the  right  iliac  fossa.  Examination  then 
reveals,  at  first  resistance  and  dulness,  subsequently  a  distinct 
localised  tumour  which  varies  in  size  according  to  the  disten- 
sion of  the  caecum  and  the  extent  of  the  inflammatory  deposit. 
The  tongue  is  coated  ;  there  is  either  obstinate  constipa,tion  as 
in  obstruction,  or  an  irregular  diarrh(va.  As  a  result  of  pressure 
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on  the  uerve  trunks  and  large  veins  of  the  locality,  the  patient 
complains  of  pains  extending  to  the  lumbar  region  or  down  the 
thighs,  and  of  a?dema  of  the  lower  limb.  The  thigh,  as  a  rule, 
is  not  flexed  on  the  abdomen  as  in  acute  peritonitis.  Under 
appropriate  treatment  these  symptoms  may  subside,  or  the  in- 
flammation may  terminate  in  abscess,  when  the  tumour  becomes 
more  acutely  tender  and  has  a  boggy  or  crackling  feel  on 
palpation.  If  it  evacuate  itself  by  external  sinus  the  dis- 
charge consists  of  pus,  containing  gas,  feculent  matter,  and 
perhaps  seeds  or  other  foreign  substances.  The  case  may  ter- 
minate in  death  from  general  peritonitis,  or  fi'om  exhaustion  ; 
or  in  recovery  after  a  prolonged  illness. 

Treatment. — The  majority  of  cases  recover  when  treated 
by  complete  rest  in  bed,  a  scanty,  liquid  diet,  and  the  exhibi- 
tion of  opium.  Usually  nothing  else  is  required.  Avoid 
purgatives.  Treat  constipation  by  large  enemata.  The  local 
pain  and  inflammation  may  be  met  by  hot  fomentations  and 
poultices.  If  the  condition  go  on  to  suppuration,  the  sooner 
the  pus  is  evacuated  the  better.  The  evacuation  of  an  abscess 
in  connection  with  the  CEecum,  and  the  removal  of  the  appendix 
vermiformis,  are  triumphs  of  modern  surgery.  But  we  should 
sanction  removal  of  the  appendix,  only  after  two  or  more 
attacks  of  typhlitis. 

ABDOMINAL  TUBERCULOSIS 

Definition. — Tuberculous  disease  of  the  intestines,  of  the 
peritoneum,  or  of  the  mesenteric  glands. 

Causation. — -Although  the  respiratory  tract  is  the  most 
frequent  site  of  primary  tubercular  affections,  it  is  by  no 
means  always  .so.  The  abdominal  cavity  may  be  involved 
primarily  or  secondarily  ;  and,  indeed,  it  may  be  the  only 
local  .seat  of  tubercular  disease.  There  are  no  special 
causes— beyond  those  spoken  of  under  Phthisis — why  the 
aVlomen  and  its  contents  .should  be  the  seat  of  tuberculous 
deposit.  Possibly  tlie  intestinal  mucous  membrane  may 
be  directly  inoculated  by  the  milk  or  flesli  of  tuberculous 
anirnals ;   and  this  may  occur  especially  in  children.  In 
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adults,  the  ulceration  of  the  small  intestine  is  generally  due  to 
swallowing  bacillary  sputa. 

Pathology. — In  the  mucous  membrane  of  the  bowel  the 
lymphoid  tissues  of  the  solitary  and  agminated  glands  are  the 
seats  of  tubercular  deposits.  These  glands  first  enlarge  and 
then  ulcerate  ;  the  ulcerous  lesions,  studded  with  tubercles, 
then  become  foci  of  infection,  from  which  the  disease  extends 
centrifugally.  The  ulcers  are  thus  at  first  separate,  with 
zones  or  arete  of  healthy  tissue  intervening  ;  but  as  the  ulcera- 
tion extends  by  the  agency  of  the  blood-vessels,  neighbouring 
lesions  meet  and  coalesce,  the  erosion  tending  to  extend  trans- 
versely round  the  gut  until  a  complete  ulcerous  girdle  is  formed. 
The  large  and  small  intestine,  with  the  intervening  caecum  and 
ilio-c£Ecal  valve,  are  all  equally  liable  to  be  involved,  owing 
to  the  universal  occurrence  of  solitary  glands  in  all  these  parts  ; 
but  the  ileum  always  appears  more  extensively  infected,  this 
being  accounted  for  by  the  presence  of  Peyer's  patches.  Never- 
theless, tubercular  deposits  have  been  known  to  stop  short  of 
ulceration,  and,  in  rare  cases,  to  heal  after  ulceration  has 
occurred,  whereby  cicatricial  deformities  and  even  intestinal 
obstructions  have  ensued. 

Peritoneal  tubercle  may  be  found  scattered  all  over  the 
serous  sac,  under  the  diaphragm,  in  the  mesentery  and 
omenta,  and  in  the  serous  coats  of  the  various  organs. 

In  acute  tuberculosis  the  nodules  are  of  the  discrete  grey 
variety.  In  chronic  cases  they  are  found  as  large,  yellow 
masses  which  have  undergone,  or  are  undergoing,  all  the 
caseating,  retrogressive  changes  which  are  common  to  tubercle. 
In  the  majority  of  cases,  however,  the  patient  has  succumbed 
before  this  stage  can  have  arrived.  Two  widely  difierent 
conditions  may,  therefore,  occur.  In  the  one,  the  discrete 
tubercle  is  associated  with  serous  effusion,  which  constitutes  a 
form  of  ascites.  In  the  other,  the  tubercular  growth,  being 
more  chronic,  causes  adhesion  of  the  intestinal  coils  to  each 
other,  and  possibly  local  accumulations  of  pus,  and  even 
fistulous  communication  between  neighbouring  portions  of 
gut.  In  this  latter  variety  the  great  omentum  is  frequently 
contracted  and  nodular,  the  nodules  resulting  partly  from 
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■contractions  in  this  fold,  and  partly  from  agglomerated  masses 
■of  tubercle,  which  may  be  felt  through  the  abdominal  wall. 

The  lymph  glands  may  also  be  involved,  but  usually  this 
is  secondary  to  tuberculous  disease  of  the  serous  membrane  or 
of  the  mucous  surface  of  the  intestines.  The  glands  enlarge, 
undergo  caseation,  and  possibly  suppuration.  Their  presence, 
also,  may  be  detected  by  palpation  of  the  abdomen  in  thin, 
spare  subjects. 

Symptoms. — Although  one  would  expect  to  find  pain  and 
tenderness  of  the  abdomen,  as  in  idiopathic  forms  of  chronic 
peritonitis,  these  symptoms  are  oftener  absent  than  present. 
There  is  hectic  fever  always ;  and  the  belly  is  usually  distended, 
and  resistant  in  parts  where  there  are  large  tuberculous 
accumvdations,  whilst  in  others  it  presents  a  boggy  or  doughy 
feeling,  as  though  the  intestines  were  matted  together. 
Ascites  may  occur  in  one  patient,  as  described  aboA"e ;  in 
another  it  may  be  absent.  Occasionally,  however,  the  abdo- 
men is  retracted  or  '  boat-shaped,'  the  skin  covering  its  walls 
being  harsh  and  furfuraceous.  Absence  of  abdominal  breath- 
ing is  always  a  marked  sign  in  this,  as  in  all  other  forms  of 
peritonitis. 

If  the  bowel  itself  be  ulcerated,  diarrhoea  and  haemorrhage 
occur  at  some  period  or  other  of  the  illness  ;  but  diarrhoea 
may  exist  without  tubercular  enteritis,  and  vice  versa.  One 
frequently  supposes  that  diarrhoea  is  indicative  of  ulceration, 
when  it  is  merely  a  manifestation  of  hectic  fever,  as  in 
pyjemia.  The  evacuations  are  generally  yellow -coloured  and 
most  offensive. 

Beyond  the  above,  we  find  loss  of  appetite,  loss  of  flesh, 
and  diminution  of  bodily  strength.  Other  symptoms  of 
tubercular  disease  of  the  belly  are  common  with  those  met 
with  in  chronic  enteritis  and  peritonitis. 

Diagnosis. — The  salient  points  in  the  diagnosis  are  not 
■difficult,  HO  far  as  the  detection  of  peritonitis  is  concerned. 
The  tubercular  element  is  the  one  which  causes  some  difficulty 
m  coming  to  a  conclusion  Wc  should,  however,  be  guided 
by  the  presence  of  more  or  less  distinct  tumours  in  the 
abdominal  cavity,  the  youth  of  the  patient,  the  presence  of 
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hectic  fever,  and  a  previous  history  of  tubercular  invasion  of 
the  lungs,  or,  indeed,  the  active  presence  of  tubercle  in  these 
or  in  other  organs. 

Prognosis. — As  a  rule,  unfavourable,  especially  in  adults. 
In  children  the  outlook  is  not  so  gloomy.  In  them,  tubercular 
peritonitis  and  enteritis  frequently  tend  to  cure.  Cases  often 
occur  in  which  abdominal  tubercle  undoubtedly  existed,  but 
of  which  no  trace  can  be  found,  say,  in  twelve  months  after, 
especially  if  the  child  be  regularly  treated  with  cod-liver  oil 
and  placed  amid  favourable  hygienic  surroundings. 

Treatment. — As  in  pulmonary  phthisis  ;  the  main  indica- 
tions are  to  attend  to  the  general  health,  to  improve  the 
appetite  so  that  wasting  tendencies  are  checked,  and  to  order 
a  long-continued  course  of  cod-liver  oil. 

All  complications,  such  as  diarrhea  and  hfemorrhage,  must 
be  treated  on  general  principles.  Opium  is  of  especial  value, 
not  only  for  checking  diarrhoea,  but  also  to  relieve  pain. 
Oleates  of  mercury  have  been  recommended  as  inunctions  to 
the  abdominal  walls. 

For  peritoneal  tuberculosis,  laparotomy,  of  recent  years, 
has  been  ably  advocated  and  successfully  pei'formed  with  good 
results  by  Mr.  Howard  Marsh  and  other  surgeons,  the  tubercle 
bacillus  apparently  perishing  as  a  result  of  the  operation,  by 
which  purulent  and  serous  collections  are  evacuated  and  the 
abdominal  cavity  thoroughly  cleansed. 

ABDOMINAL  TUMOURS 

Multiple  and  various  tumours  may  exist  in  the  abdomen. 
They  may  arise  in  connection  with  any  of  the  diflerent  organs 
of  the  belly,  as  well  as  from  its  membranes  and  vessels.  They 
include  not  only  new  growths,  but  dilatations  of  blood-vessels 
and  tubes,  accumulations  of  various  secretions  and  excretions, 
parasitic  cysts,  and  malformations.  To  treat  each  subject 
exhaustively  would  require  space  beyond  the  dimensions  of 
this  work.  We  can,  therefore,  only  point  out  some  of  the 
principal  tumoui'S,  with  their  most  typical  signs. 

A  tumour  or  growth  originating  in  any  one  of  the  nine 
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regions  of  the  abdomen  obviously  suggests  its  origin  with  one 
or  other  of  the  organs  or  structures  which  are  situated  in  that 
region.  It  is  necessary,  therefore,  to  inquire  into  its  history, 
the  region  from  which  it  originates,  its  previous  duration,  the 
direction  of  its  growth,  and  then  to  examine  the  tumour  by 
palpation,  percussion,  auscultation,  mensuration,  and  possibly 
by  surgical  exploration. 

Stomach. — This  viscus  may  be  so  enormously  distended  as 
to  almost  fill  the  abdominal  cavity,  and  even  displace  some  of 
the  thoracic  viscera.  In  moderate  distension  the  epigastrium, 
which  is  concave  in  typical  health,  is  bulged  forwards.  The 
viscus  yields  a  tympanitic  percussion  note  over  the  front,  by 
which  its  outlines  can  be  easily  mapped  out.  Owing  to  its 
containing  more  or  less  fluid,  some  alterations  in  the  position 
of  dulness  may  be  detected  as  the  body  is  turned  from  one 
side  to  the  other.  For  the  physical  signs  of  malignant  new 
growth,  see  Malignant  Disease  of  the  Stomach. 

Intestines. — Distension  of  the  bowels  may  be  due  to 
paralysis  or  to  atony  of  the  muscular  fibi^es,  or  to  the  various 
forms  of  intestinal  obstruction.  It  is  also  seen  in  enteric  fever 
and  in  hysteria.    The  distension  may  be  general  or  local. 

Liver, — Enlargements  of  this  organ  may  be  limited  to 
one  or  other  lobe,  or  they  may  be  universal.  Amongst  the 
most  frequent  causes  of  general  enlargement  are  amyloid 
degeneration  and  the  early  stages  of  cirrhosis.  Local  en- 
largements may  be  caused  also  by  cirrhosis,  but  more  frequently 
they  are  due  to  hepatic  abscess,  to  hydatid  cyst,  or  to  dis- 
tension of  the  gall  bladder.  We  are  led  to  a  diagnosis  by  a 
smooth  condition  of  the  surface  of  the  tumour  (suggesting 
amyloid  disease),  or  by  its  nodular  character  in  syphilis,  cancer, 
and  cirrhosis.  A  thrill  is  confidently  described  as  being 
present  in  hydatid  cy.st,  but  this  sign  is  by  no  means  easy  to 
elicit,  and  in  our  experience  it  is  not  reliable. 

In  the  history  of  any  liver-tumour  the  growth  generally 
extends  downwards  from  the  right  hypochondriac  or  epigastric 
regions. 

The  Spleen  may  be  enormously  enlarged  in  chronic  ague, 
leucocythjemia,  and   amyloid   degeneration.    As  tlie  organ 
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increases  in  size  it  appears  below  the  costal  arch,  and  extends 
■downwards  and  forwards.  It  is  recognised  by  its  smoothness, 
firmness,  and  the  notch  in  its  anterior  border  ;  it  also  rises 
and  falls  with  the  diaphragm.  It  is  only  when  the  splenic 
hypertrophy  is  so  exaggerated  as  to  almost  fill  the  entire 
abdominal  cavity  that  it  becomes  difficult  to  diagnose. 

Kidneys. — Tumours  in  relation  with  these  organs  are  new 
growth,  hydro-  or  pyo-nephrosis,  cystic  disease,  perinephric 
abscess,  hydatid  cyst,  and  movable  kidney.  In  examination  for 
any  of  the  above  conditions  the  patient  should  be  placed  prone 
on  his  face,  and  the  kidney  dulness  mapped  out  in  the  loin  from 
the  overlapping  colon.  The  outer  or  anterior  border  of  the 
kidney  is  about  four  fingers'  breadth  from  the  spinous  pro- 
cesses. Examination  from  the  front  is  also  necessary.  The 
kidney  can  often  be  felt  in  meagre  subjects  ;  but  palpation  is 
always  more  efiectually  perfoi'med  by  making  the  patient  Ue  on 
the  flat  of  one's  hand,  by  which  the  organ  can  then  be  pushed 
forward  and  explored  by  the  other  hand.  Occasionally,  es- 
pecially in  floating  kidney,  examination  in  the  knee-elbow 
position  afibrds  valuable  evidence.  But  the  existence  of  small 
or  even  moderate-sized  tumours  can  rarely  be  detected  by 
manipulation.  The  evidence  obtained  by  the  urine  outweighs 
all  digital  examinations. 

The  Pancreas  also  cannot  be  felt  except  in  emaciated 
people.  Cystic  tumours,  whether  hydatid  or  retention,  may 
exist.  Malignant  tumours  are  also  not  unknown,  but  com- 
paratively rare.  They  are  usually  attended  by  jaundice, 
ascites  and  fat  in  the  motions.  Pancreatic  tumours  are  fixed — 
that  is  to  say,  they  do  not  share  in  the  movements  of  i-espii-a- 
tion,  although  they  may  generally,  by  manipidation,  be  easily 
moved  about,  and  even  made  to  cross  the  middle  line  of  the 
backbone.  Pulsation  from  the  aorta  or  some  of  its  large 
trunks  is  gene  rally  more  or  less  imparted.  Stomach 
resonance  can  nearly  always  be  obtained  anteriorly  to  the 
tumour. 

Uterus  and  Ovaries. — Uterine  tumours  are,  for  the  most 
part,  known  by  their  density.  Their  relation  with  the  uterus 
is  detected  by  the  use  of  the  uterine  sound,  by  changes  in  the 
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lensfth  and  position  of  the  uterus,  and  by  the  existence  of 
metroiThagia. 

Ovarian  cysts  have  a  tendency  to  extend  laterally,  although 
they  are  frequently  median  in  their  position.  Thrill  may  be 
usually  obtained  by  percussion.  The  flanks  are,  as  a  rule, 
resonant,  and  there  is  no  alteration  in  the  position  of  the 
dulness  on  change  of  the  patient's  condition,  thus  pointing 
out  that  the  fluid  is  incarcerated. 

Bladder. — Urinary  retention  may  cause  dulness  and  other 
signs  of  tumour,  as  high  as  the  umbilicus,  or  even  higher. 
The  enlargement  is  always  median  in  position  and  globular 
in  shape.  In  case  of  doubt,  a  catheter  will  set  the  matter  at 
rest. 

Pha2stom  Tumours  occur  in  hysterical  women.  They  are 
median  in  position  usually,  globular  in  shape,  and  are  limited 
by  a  constricting  zone  above  and  below.  But  they  may  exist 
in  any  part  of  the  abdomen  and  assume  any  shape.  They 
disappear  under  chloroform. 
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ANATOMY 

The  Liver  weighs  about  fifty  ounces  or  more  (three  to 
four  pounds). 

It  occupies  the  right  hypochondriac,  the  epigastric,  and 
slightly  the  left  hypochondriac  regions.  The  upper  or  convex 
surface  fits  into  the  dome  of  the  diaphragm,  and  extends 
upwards  to  the  following  landmarks,  viz.  : — 

In  the  vertical  line  of  nipple  to  the  fifth  intercostal  space. 

„  „       „      mid-axilla  to  the  seventh  intercostal  space. 

,,  „       „      inferior  angle  of  scapula  to  the  ninth  intercostal 

space. 

Its  lower  margin,  posteriorly,  is  at  the  eleventh  intercostal  space. 

The  anterior  margin  of  the  liver  is  thin  and  sharp.  It 
follows  the  costal  arch  in  the  male,  and  stretches  across  the 
epigastrium,  from  the  ninth  right  to  the  eighth  left  costal 
cartilage.  In  women  it  usually  projects  about  an  inch  below 
this.  The  gall  bladder  projects  from  this  border,  and  impinges 
against  the  cartilage  of  the  ninth  rib,  on  the  outer  border  of 
the  rectus  muscle. 

The  posterior  border  lies  on  the  backbone,  the  pillars  of 
the  diaphragm,  and  the  aorta  and  inferior  cava. 

The  under  surface  covers  part  of  the  stomach  and  the 
duodenum,  and  is  also  in  contact  with  the  hepatic  flexure  of 
the  colon,  the  right  kidney,  and  suprarenal  capsule.  It  is 
not  necessary  here  to  desci-ibe  the  fissures  and  their  contents, 
except  to  remind  the  reader  of  the  existence  of  one  or  two 
lymphatic  glands  in  the  transverse  fissure. 
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SIMPLE  ATROPHY 

Definition. — A  diminution  in  size  and  weight  of  the  liver, 
without  any  alteration  in  its  histological  characters. 

Causation. — Advanced  aye.  Inanitiori,  from  mal-assimila- 
tion,  from  malignant  disease  of  stomach,  or  from  defective 
supply  of  food.  Pressure  on  the  organ  by  tight-lacing. 
Efnsioris  in  pericardium,  pleura,  or  peritoneum.  Perihepa- 
titis, and  pressures  exerted  by  enlarged  neighbouring  viscera. 

Pathology. — The  organ  is  smooth  and  diminished  in  weight. 
Its  lobules  are  wasted,  but  the  cellular  structure  is  by  no 
means  entirely  wanting. 

Symptoms. — No  special  symptoms  beyond  diminished 
liver  dulness  ;  other  symptoms  masked  by  the  more  important 
preceding  illness. 

Treatment. — Secondary  to  relieving  the  cause. 

CONGESTION 

Definition. — Hypersemia  of  the  liver,  whether  as  a  conse- 
quence of  increased  supply  of  blood  to,  or  impediment  to  the 
return  of  blood  from,  that  organ. 

Causation. — Three  groups  :  1.  Active  ;  2.  Passive  ; 
3.  Mechaxical. 

1.  Active  Congestion  is  found  in  weak,  indolent  persons 
leading  sedentary  lives,  who  are  given  to  over-eating,  especially 
highly-seasoned  foods,  and  who  consume  an  excess  of  alcohol. 
Common  in  tropical  climates.  It  may  occur  as  a  result  of 
malarial,  yellow,  relapsing,  and  other  fevers.  It  is  a  frequent 
condition  in  inherited  syphilis.  Lastly,  it  may  result  from 
direct  injury. 

2.  Pa.ssive  Congestion. — According  to  Murchison,  this 
form  may  be  the  result  of  habitual  constipation,  insufficient 
exercise,  or  the  arrest  of  any  habitual  flux  (catamenia, 
hfemorrhoida,  &c.). 

3.  Mechanical  Conoe.stion  is  the  most  common  form  of 
hepatic  congestion.  Any  condition  of  lungs  or  of  heart — 
whether  of  walls,  valves,  or  trunk  vessels— wliiuh  disturbs  the 
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onward  flow  of  the  blood,  will  eventually  cause  congestion  of 
the  liver.  Thus,  in  anatomical  order,  it  may  occur  as  a  result 
of  aortic  obstruction,  aortic  regurgitation,  enfeebled  ventricular 
walls,  mitral  stenosis  or  regurgitation,  chronic  disease  of  lungs 
(bronchitis,  phthisis,  asthma,  &c.),  stenosis  of  pulmonary 
artery,  insufficiency  of  pulmonic  semilunar  valves  (rare),, 
tricuspid  valve  disease,  aneurysm  or  other  tumour  pressing  on 
the  inferior  cava,  &c. 

Pathology.— The  organ  is  enlarged,  and  its  anterior  edge- 
slightly  rounded.  It  is  full  of  blood.  The  lobules  are  distinct, 
each  having  a  red,  congested  centre  with  pale  periphery — in 
other  words,  the  central  hepatic  veins  are  engorged,  whilst  the 
circumferential  portal  vessels  are  free.  The  term  '  nutmeg 
liver '  has  thus  been  applied,  from  the  resemblance  a  section  of 
the  organ  bears  to  a  cut  surface  of  a  nutmeg.  The  microscope 
shows  great  engorgement  of  vessels  in  the  centre  of  lobules. 
Blood  cells  are  here  crowded  together,  and  compressing  the 
liver  cells,  cause  their  atrophy.  Pigment  is  often  deposited 
in  the  liver  cells  and  intercellular  matrix.  Fatty  infiltration 
occurs  at  the  circumference. 

Symptoms. — The  more  marked  symptoms  occur  in  the 
active  form  of  congestion.  They  are  generally  such  as  point 
to  disordered  liver-digestion,  viz.  nausea,  flatulence,  distension 
of  stomach,  enlargement  of  liver  without  pain,  and,  at  times, 
jaundice.  Tlie  splenic  dulness  is  often  increased  as  a  result 
of  the  circulatory  obstruction  in  the  liver,  and  hajmatemesis 
also  occasionally  occurs.  The  urine  is  loaded  with  lithates, 
and  glycosuria  is  by  no  means  uncommon.  (Ord.) 

Treatment. — In  the  active  form,  a  strictly  regulated  diet 
is  essential.  Give  easily-digested,  plain,  and  non-irritating 
food.  No  alcohol  whatever.  Saline  purgatives,  sulphate  of 
potash,  soda,  or  Friedrichshall  or  Hunyadi  Janos  waters  may  be 
given  in  warm  water  before  breakfast.  Chloride  of  ammonium 
is  highly  praised  by  Murchi.son,'  and  so  is  ipecacuanha.  They 
may  be  prescribed  with  cascara  sagrada  or  other  active- 
aperient.    Afterwards  give  iron  tonics  with  purgatives. 

'  R;.  Amnion  :  Chloridi  gr.  vij. ;  Ext :  Cascanu  Sagrada^  Liq  :  inx. ;. 
Aquas  Menth  :  Pip  :  ad  5]'.  Misoe. 
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In  the  passive  form,  secondary  to  some  condition  or  disease 
of  heart  or  lungs,  treatment  is  directed  to  the  primary  cause. 
Even  here  much  direct  good  may  be  done  by  leeches  over  the 
liver,  together  with  small  doses  of  blue  pill. 

ACUTE  YELLOW  ATROPHY 

Definition. — An  acute  atrophy  of  liver,  occurring  mostly 
in  pregnant  women,  attended  by  non-obstructive  jaundice, 
cerebral  symptoms,  and  the  '  typhoid  state.' 

Causation. — (a)  Predisposing. — Age  and  Sex. — Mostly  in 
young  adults  ;  females  70  per  cent,  of  cases.  Pregnancy. 
Dissipation.   Sjnrit-drinking .  Syphilis. 

(b)  Exciting. — J^ervous  Influences,  such  as  grief,  fear,  joy. 
Malarial  Poisons.  Sioecijic  Fevers,  notably  typhus.  Phosphorus 
Poisoning. 

Patholos^. — The  liver  is  diminished  in  size  and  weight, 
and  is  flabby  and  puckered.  The  cells  are  atrophied,  or 
entirely  disappear  ;  a  few  nuclei  are  seen  here  and  there.  In 
place  of  the  cells  there  is  fat,  or  pigment  and  granular  matter. 
Leucin  and  tyrosin  are  found  in  the  hepatic  tissue  sexcept  in 
phosphorous  poisoning.  Hemorrhage  of  a  petechial  character 
occurs  in  the  submucous  tissues,  serous  membranes,  and 
various  organs. 

Symptoms. — Slight  premonitory  signs,  chiefly  of  disturbance 
of  gastro-intestinal  tract.  Jaundice  is  usually  the  first  symptom 
noticed.  The  early  part  of  an  attack  is  generally  marked  by 
restles.sne.S3,  delirium,  hfematemesis,  and  rapidly  diminishing 
hepatic  dulness,  whilst  the  splenic  dulness  is  increased.  But 
there  is  no  fever.  Then  supervene  tremors,  carphology,  stupor, 
coma,  and  convulsions.  The  pulse  is  quick  and  feeble  ; 
hseinorrhages  are  common  ;  the  tongue  is  dry  and  In-own  ; 
the  bowels  constipated  ;  the  urine,  although  not  altered  in 
quantity,  yields  no  urea  or  uric  acid,  and  contains  leucin  and 
tyrosin.  Death  u.sually  supervenes  within  a  week  from  the 
first  pronouncerl  symptom. 

Treatment. — Purgatives,  such  as  sulphate  of  magnesia  or 
of   potash.    Promote  excretion  of  urea  by  diai^horetics  or 
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diuretics.  Treat  haemorrhages  and  vomiting  on  general 
gi-ounds.  In  the  '  typhoid '  state,  stimulants  (ammonia,  ether, 
cfec.)  are  indicated. 

ACUTE  HEPATITIS  (Hepatic  Abscess) 

Definition. — An  acute  parenchymatous  inflammation  of 
the  liver,  generally  occurring  in  hot  climates,  often  in  relation 
with  dysentery,  and  usually  terminating  in  abscess. 

Causation. — Ac/e. — Twenty  to  fifty.  Pre-existing  Congf.o- 
tion  of  the  liver.  Climate. — West  coast  of  Africa,  India, 
China,  and  other  hot  countries  where  malaria  prevails.  New- 
residents  are  especially  liable  to  be  attacked.  Habits. — Indo- 
lence ;  intemperance,  both  in  eating  and  drinking.  Previov.s 
Liver  Disorders,  such  as  congestion  of  liver  (active  or  passive), 
foreign  bodies  (gall  stones,  hydatids). 

It  may  be  secondary  to  some  specific  fever  (small-pox, 
yellow  fever),  to  pneumonia,  or  phosphorus  poisoning.  It 
may  exist  concurrently  with  dysentery,  or  it  may  occui-  inde- 
pendently of  that  disease.  Although  hepatic  abscess  occurs 
with  dysentery  in  many  cases  in  India  and  other  tropical 
climates,  it  is  probably  a  condition  independent  of  that  disease, 
as  it  has  seldom  or  never  occurred  in  cases  of  dysentery  which 
have  originated  in  this  country.  Malaria,  and  the  various 
forms  of  'jungle  fever'  and  the  like,  are  also  most  important, 
causal  factors. 

Pathology. — The  course  of  events  is  similar  to  that  which 
occurs  in  inflammation  of  any  other  oi-gan.  There  is  first  a 
hypertemia,  followed  by  stasis  of  blood  in  the  smaller 
capillaries,  and  exudation  of  leucocytes  into  perivascular 
tissues.  The  liver  cells  swell,  become  cloudy,  lose  their  sharp 
outline,  their  nuclei  proliferate,  and,  finally,  they  become  fatty 
or  pigmented.  The  organ  changes  its  colour,  being  first  red, 
then  turning  to  yellow  or  a  dirty  white  tint.  The  inflamma- 
tion may  (rarely)  subside  at  this  stage,  and  the  liver  tissue 
recover  ;  but  if  the  inflammation  go  on  to  abscess,  there  is  a 
circumscribed  greater  intensity  of  inflammation.  The  patch 
then  becomes  opaque,  soon  softens,  the  connective  tissues 
of  the  part  bi-eak  down,  and,  \\ath  the  migrant  leucocytes, 
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form  pus.  The  abscess  thus  formed  is  surrounded  by  a  girdle 
of  red,  congested  tissue.  One  or  more  foci  of  inflammation  may 
be  the  starting-point  of  a  large,  circumscribed  abscess  (tropical 
abscess).  Or  the  various  arese  of  inflammation  may  remain  dis- 
crete, and  so  form  multiple  diffuse  abscesses  (probably  pytemic). 

Symptoms  are  rather  vague  at  first.  The  liver  is  enlarged, 
with  fulness  in  the  right  hypochondrium.  There  is  pain  over 
the  organ,  increased  by  pressure,  movement,  palpation,  deep 
inspiration,  or  coughing.  The  nearer  the  inflammation  is  to 
the  surface,  the  more  acute  is  the  pain,  and  it  is  often 
reflected  to  the  right  scapula  or  arm.  There  is  slight  fever 
(102°) :  jaundice  is  common  ;  cough  and  hiccough  are  frequent. 
The  spleen  is  rarely  enlarged.  Vomiting  occurs,  attended  by 
a  coated  tongue,  irregular  action  of  bowels,  and  other  signs  of 
gastro-intestinal  disturbance.  When  suppuration  has  super- 
vened, the  fever  is  higher,  and  presents  frequent  exacerbations 
and  remissions  ;  it  is  also  accompanied  by  rigors,  hectic  fever, 
and  sweatings.  There  is  a  bulging,  fluctuating  tumour  in  the 
hepatic  region,  which  may  extend  in  various  different  direc- 
tions, according  to  primary  site  and  to  anatomical  relations. 
The  final  stage  is  marked  by  a  dry,  brown  tongue,  sordes, 
subsultus,  and  the  typhoid  state. 

The  abscess  may  point  and  rupture,  either  externally,  or 
into  the  peritoneal  cavity,  or  into  the  pleura  or  pericardium  — 
in  short,  into  any  hollow  organ  or  cavity  with  which  it  is  in 
contact.  There  is  no  rule  ;  it  bursts  where  there  is  least 
resistance.  Again,  it  may  remain  quiescent  for  months,  or 
become  ency.sted  and  undergo  calcareous  change. 

Treatment. — Diet  should  be  non-irritating,  and  consist  of 
milk,  eggs,  farinaceous  puddings.  No  alcohol  should  be  given 
anless  urgently  required  Apply  hot  fomentations,  leeches,  or 
cuppings  over  the  liver.  Medicinal. — Give  opium  to  relieve 
pain  ;  thfm  relieve  the  por-tal  congestion  by  saline  purgatives, 
snch  as  sulphate  of  potash  or  magnesia,  saline  purgative  waters 
(Frifdrichshall,  Piillna).  Chloride  of  ammonium  and  the 
mineral  acids  are  also  useful.  Ipecacuanha  is  indicated  if 
there  be  any  hi.story  of  dysentery.    Avoid  mercurials. 

WJip/n  Supjntralion  has  occit/rred.—'Diet  to  be  generous. 
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Maintain  the  patient's  strength  by  tonics,  mineral  acids, 
quinine. 

Aspirate  as  soon  as  the  presence  of  pus  is  evident.  Use 
a  small  needle.  The  dangers  of  puncturing  the  liver  in  cases 
of  hepatic  abscess  are  probably  overrated.  Remember  the 
abscess  may  be  deep-seated,  and  the  first  plunge  of  the  needle 
may  fail  to  find  the  suppurating  cavity.  If  adhesions  have 
formed,  evacuate  the  abscess  freely  ;  then  wash  it  out,  and 
drain  antiseptically. 

CIRRHOSIS  OP  THE  LIVER  (Hobnailed  Livee, 
AND  Gin-drinker's  Liver) 

Definition. — A  chronic  atrophy  of  the  liver,  due,  in  the 
great  majority  of  cases,  to  alcoholic  excess  ;  characterised  by 
uniform  increase  of  the  connective  tissue,  causing  a  hardening 
and  a  granular  condition  of  the  organ. 

Causation. — Alcohol  chiefly,  especially  'nipping.'  Age. — 
Most  frequent  between  thirty-five  and  sixty  ;  but  cases  are 
recorded  in  children,  with  no  alcoholic  history.'  Sex  has  no 
predisposing  influence. 

Pathology. — In  early  stages  the  organ  is  probably  enlarged. 
This  is  followed  by  hypertrophy  of  capsule  and  tissue  frame- 
work, which  is  a  derivative  of  the  capsule  of  Glisson.  The 
new  growth,  i-ich  in  capillary  vessels,  is  increased  in  a  sj^ecial 
degree  round  groups  of  lobules,  as  well  as  I'ound  individual 
lobules,  which  become  compressed  and  even  obliterated.  It 
eventually  permeates  the  lobules  themselves  to  a  greater  or 
less  extent,  and  separates  the  hepatic  cells,  and  compresses 
the  minute  capillaries  of  the  portal  vein.  This  overgrowth 
of  fibroid  tissue  contracts,  the  organ  shrinks  and  puckei^s, 
and  becomes  sharp-edged.  The  left  lobe  is  most  afiected. 
Occasionally  the  granulations  may  be  felt  through  an  attenu- 
ated belly-wall. 

A  hypertrophic  form  of  cirrhosis  is  described  by  most 
authors.  So  far  as  we  have  been  able  to  investigate  tlie 
subject,  hyperti'ophy  would  seem  to  be  the  early   tage  of 

'  Trans.  Path.  Soc,  vol.  xxxii.  p.  134. 
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cirrhosis  prior  to  shrinking  of  the  organ.  It  may  last  for 
some  months  or  years,  and  is  usually  found  in  those  subjects 
who  liave  indulged  in  malt  liquors.  In  spirit-drinkers  the 
atrophic  stage  is  sooner  reached. 

Symptoms. — The  first  stage  is  characterised  by  discomfort 
or  tenderness  in  the  right  hypochondrium,  together  with  thirst, 
nausea,  a  foul  tongue,  flatulence,  and  other  signs  of  disturbed, 
digestion.  When  contraction  of  the  liver  is  established,  the 
liver  dulness  is  much  diminished,  and  the  symptoms  ai'e  such 
as  would  correspond  to  mechanical  congestion  of  the  portal 


Liver. 


Mormncf  Sickness. 
HccmaleiTLejis . 
Dyspepsia. 


\  Pallor. 
\Splecn.{  paiTU 

E  iilarcjement, 


X.  Hoem  orrhoids. 

FlO.  10. — To  tLLUSTBATE  SYMPTOMS  OF  CIRRHOSIS  OF  LIVER 

vein  and  its  tributary  constituents,  viz.  the  gastric,  splenic, 
superior  mesenteric,  and  inferior  mesenteric  veins  (see  fig. 
10).  Thus  we  find  morning  sickness,  a  distaste  for  break- 
fast, hfematemesis  or  meliena,  enlarged  and  painful  spleen, 
with  pallor,  a.sc-ites  or  diarrhoea,  and  htemorrhoids.  There  is 
no  regular  order  for  the  sequence  of  the  symptoms  ;  but 
ascites  is  usually  a  late  sign.  As  secondaiy  results,  there  is 
often  engorgement  of  the  general  venous  system,  giving  rise  to 
anasarca,  distension  of  veins  in  the  abdominal  wall,  and  venous 
stigmata  in  the  face.    Jaundice  is  generally  an  unfavourable 


278 


DISEASES  OF  THE  LWEE, 


symptom,  and  occurs  towai-cls  the  end  of  the  disease.  The 
urine  is  scanty,  high  coloured,  and  contains  abundant  urates  ; 
but  the  urea  is  diminished  in  the  later  stages,  when  the 
secreting  structure  of  the  liver  is  damaged. 

Death  generally  occurs  in  two  to  three  years  after  estab- 
lished symptoms  are  apparent,  from  exhaustion,  or  coma  (blood 
poisoning),  or  ha;morrhage,  or  from  some  intercurrent  malady, 
as  pneumonia,  peritonitis,  ifec.  Still  recovery  may  take  place. 
The  gravity  of  a  case  is  marked  by  cerebral  symptoms,  emaci- 
ation, ascites,  and  diminished  excretion  of  urea. 

Treatment. — In  the  early  stages  diet  is  most  important. 
Give  easily-digested  food,  such  as  milk,  eggs,  soft  meats  (fish, 
poultry),  farinaceous  puddings.  An  absolute  milk  and  fari- 
naceous diet  for  twelve  months  gives  good  results.  Avoid 
peppers,  spices,  and  rich  or  oily  dishes.  Allow  no  alcohol  what- 
ever. The  medicinal  treatment  is  to  be  directed  to  the  relief  of 
portal  congestion.  Therefore  watery  purges — e.g.  sulphates  of 
soda,  potash,  and  magnesia,  the  aperient  mineral  waters 
(Friedrichshall,  Hunyadi  Janos),  colocynth,  podophyllin,  com- 
pound jalap  powder — have  been  recommended.'  The  saline 
purgatives  are  best  given  while  fasting  (Murchison).  Mer- 
curials, especially  the  green  iodide,  are  at  times  useful.  Give 
iodides  when  the  liver  is  large,  with  a  view  to  resolution  of 
the  recent  fibrous  growth.  Chloride  of  ammonium  is  also 
useful,  as  it  is  believed  to  stimulate  the  hepatic  absorbents. 
Elaterium  (gr.  ^^),  and  the  dose  increased  if  it  can  be  borne, 
is  also  an  excellent  remedy.  Murchison  advocated  copaiba  as 
giving  good  results  in  portal  dropsy.  When  ascites  is  well 
established,  tonics  are  said  by  some  physicians  to  be  the  only 
drugs  which  succeed.  Iron,  quinine,  strychnia,  gentian,  and 
the  mineral  acids  may  be  given. 

When  ascites  is  so  advanced  as  to  cause  embarrassed 
breathing,  albuminuria,  or  oedema  of  the  legs,  abdominal 
paracentesis  must  be  performed.  Do  not  defer  the  operation 
till  too  late  ;  indeed,  the  operation  may  be  done  earlier  than 
is  generally  advocated.  The  drain  of  albumin  in  the  large 
'  1^.  Elateni  gr.  ;  Podophyllin  gr.  ^  \  Pil  :  Colocynth :  et  Hyos- 
cyami  gr.  iv.    Et.  pilula. 
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quantity  of  ascitic  fluid  is  no  doubt  very  great ;  but,  seeing  that 
absorption  (the  very  thing  we  want)  does  not  occur,  the  albumin 
is  to  all  intents  practically  out  of  the  system,  and  the  sooner 
it  is  evacuated,  the  better  the  chance  of  establishing  collateral 
circulation.  Besides,  pressure  on  the  renal  veins  and  on  the 
cava  is  removed,  and  frequently  albuminuria  and  bowel 
haemorrhage  have  been  thus  arrested. 

Probably  early  and  repeated  paracentesis  gives  the  best 
results.    (See  Cheadle,  '  B.  M.  J.,'  vol.  ii.  1892.) 

FATTY  LIVER 

Definition. — A  condition  characterised  by  the  accumulation 
of  fat  at  the  circumference  of  the  liver  lobules,  causing  pain- 
less enlargement  of  the  organ.  It  is  generally  secondary  to 
some  other  disease. 

Causation. — Indolence  with  overfeeding,  leading  to  the 
general  deposition  of  fat  throughout  the  body  and  organs 
(liver,  heart,  kidneys)  ;  alcoholism  ;  wasting  diseases  (cancer, 
phthisis,  phosphorus  poisoning,  chronic  dysentery).  In  these 
latter  conditions  the  liver,  as  it  were,  becomes  the  receptacle 
of  the  fat  absorbed  from  the  other  parts  of  the  body. 

Pathology. — The  liver  is  uniformly  enlarged,  soft  and 
doughy  in  consistence,  with  a  rounded  anterior  border.  It  is 
greasy  on  section.  Its  colour  is  pale  yellow  and  often  spotted 
with  patches  of  light  brown  tint.  The  tissue  is  of  low  specific 
gravity,  floats  in  water,  and  imparts  a  greasy  translucency  to 
paper.  Oil  is  found  to  accumulate  in  the  circumference  of 
the  lobules,  attacking  the  outer  zone  of  cells  ;  these  become 
enlarged,  and  lose  their  shape  and  characters.  The  change 
may  be  entirely  limited  to  the  periphery  of  the  lobules  ;  but 
in  advanced  cases  the  whole  of  the  lobule  may  become  infil- 
tratfjd,  and  form  one  huge  fat  cell. 

Symptoms. — None  very  definite.  A  greasy,  smooth  skin 
with  a  waxy,  anatnic  tint  has  been  described  as  a  character- 
istic sign.  We  find,  besides,  aniemia  and  languor,  gastro- 
intestinal disturbances,  such  as  dyspepsia,  with  flatulence 
and  irregular  Vjowels  (constipation  generally).    The  liver  is 
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enlarged,  without  pain.  There  is  no  portal  obstruction,  there- 
fore no  enlargement  of  spleen  and  no  ascites.  Jaundice  is 
absent.  Syncope,  with  a  weak  cardiac  impulse,  may  occur, 
not  so  much  as  part  of  liver  disease,  as  showing  a  similar 
affection  of  heart  muscle. 

Treatment. — Diet  and  regimen  are  imperative.  Avoid  fat 
and  fat-forming  foods.  Give  a  spare  diet,  principally  of  lish 
and  green  vegetables.  Avoid  fermented  liquors.  Gentle 
exercise  in  open  air  is  to  be  encouraged.  Massage,  to  give 
tone  to  the  muscular  system,  is  often  beneficial.  Ensure  a 
regular  action  of  the  bowels. 

For  medicines,  give  liq.  potassse  and  the  salts  of  the 
alkalies,  with  vegetable  tonics.  Iron,  with  strychnia,  is  useful 
if  there  be  pronounced  aniemia.  Ferruginous  waters,  there- 
fore, are  often  serviceable.  If  circumstances  allow,  a  course 
of  Carlsbad  or  Bath  waters  is  often  beneficial. 

LARDACEOUS  DISEASE  OF  THE  LIVER  (Waxy, 
Amyloid  Degeneration) 

Definition. — A  painless  enlargement  of  the  liver,  due  to 
infiltration  of  the  walls  of  the  smaller  blood-vessels  with  a 
transparent,  structureless  material,  as  a  part  of  a  general 
condition  secondary  to  prolonged  suppuration,  or  to  diseases 
which  cause  impairment  of  nutrition. 

Causation. — Sex. — Males  are  oftener  afi"ected  than  fe- 
males. Age. — More  frequent  in  youth  than  in  adolescence. 
Prolonged  Suppuration,  as  in  tertiary  syphilis,  tubercle,  em- 
pyema, disease  of  bones  and  of  joints.  Wasting  Diseases. — 
Cancer,  chronic  dysentery,  ague. 

Pathology. — The  liver  is  uniformly  enlarged,  often  three  or 
four  times  its  normal  size  and  weight  ;  it  is  smooth  and  pale, 
with  its  anterior  edge  blunt  and  rounded.  On  section  the  cut 
surface  has  a  pale  yellow  or  tawny  tint,  with  a  shiny,  glisten- 
ing appearance.  Its  consistence  is  firm,  not  unlike  bacon.  It 
readily  responds  to  the  iodine  and  the  sulphate  of  indigo  tests, 
the  lobules  with  the  former  reagent  changing  to  a  mahogany 
brown  or  even  a  black  colour,  and  a  dark  blue  with  the  latter. 
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Microscopically  the  change  is  seen  to  commence  in  the 
zone  intermediate  between  the  circumferential  and  the  axial 
vessels  ;  in  other  words,  in  the  capillaries  of  the  hepatic 

-artery.  Thence  it  extends,  first  to  the  centre,  then  to  the 
periphery,  tOl  the  whole  lobule  is  involved  and  its  contents 
destroyed.  The  walls  of  the  capillaries  become  thickened, 
their  histological  elements  vanish,  and  eventually  the 
vessels  are  transformed  into  tubes  having  a  single  coat  of 
waxy  or  jelly-like  material  and  consistence.     The  liver 

■cells  also  take  on  similar  changes.  They  enlarge,  lose 
their  nuclei,  coalesce,  and  become  like  tears  of  transparent 

_gum.  The  lobule  may  thus  maintain  at  least  its  original  size, 
or  even  become  greatly  enlarged  ;  but  all  its  component  parts 
are  obliterated,  their  places  being  occupied  by  this  vitreous 
material. 

Symptoms. — There  is  a  history  of  a  previous  condition — 
e.g.  suppuration — predisposing  to  lardaceous  disease.  There 
is  a  non-elastic,  painless  enlargement  of  the  liver,  the  hepatic 
dulness  in  some  cases  extending  to  the  iHac  crest.  The  en- 
largement is  slow  and  gradual.  No  signs  of  portal  obstruction 
exist,  unless  the  glands  in  the  transverse  fissure  be  infiltrated  ; 
hence  there  is  no  ascites.    Marked  jaundice  is  rare,  although 

■  often  an  icteroid  tinge  of  conjunctivae  and  skin  is  noted  ;  but 
there  are  general  cachexia  and  aniemia,  but  no  fever.  We 

•  also  look  for  a  similar  condition  in  spleen,  kidneys,  and 
intestines,  producing  respectively  splenic  enlargement,  pro- 
found anamia,  and  much  pale  urine  of  low  specific  gravity, 
containing  a  large  amount  of  albumin  and  some  tube-casts. 
Occasionally  obstinate  diarrhaa  with  offensive  evacuations 
occurs. 

Treatment  should  be  mainly  directed  to  the  primary 
cause.  Therefore  arrest  suppuration.  In  the  early  stages  a 
cure,  or  at  least  an  amelioi-ation,  may  be  looked  for.  Give 
iodides  and  mercurials  if  there  be  syphilis,  and  iron  to  combat 
anaemia.  Potash  salts  are  recommended  (Dickinson)  ;  also 
tincture  of  iodine  (Murclii.son),  chloride  of  aninionium  (Budd). 
Beyond  these  we  may  give  vegetable  tonics,  niinei  al  acids,  and 
-  also  Woodhall  Spa  water. 
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Complications,  such  as  diarrhoja,  dropsy,  ui-Eemia,  must  be 
treated  on  general  grounds. 

MALIGNANT  DISEASE  OF  THE  LIVER 

Definition. — The  development,  whether  primarily  or 
secondarily,  of  malignant  new  growth  in  the  liver,  producing 
painful  erdai'gement  of  that  organ,  and  usually  running  a 
rapidly  fatal  course. 

Causation. — Age. — Mostly  after  forty-five,  although  cases 
of  sarcoma  in  young  children  have  been  recorded  by  Bristowe 
and  others.  There  is  often  a  history  of  those  general  con- 
ditions which  predispose  to  malignant  new  growth — e.g. 
anxiety,  worry,  strain,  irritation,  injuries,  itc.  Heredity  is 
often  a  strong  predisposing  factor. 

Pathology. — In  most  cases  malignant  disease  of  the  liver 
is  secondary  to  malignant  disease  elsewhere,  especially  of 
structures  which  are  in  anatomical  relation,  or  physiologically 
connected,  with  the  liver.  Malignant  disease  may,  however, 
occur  primarily  in  the  liver,  especially  in  people  who  have  been 
the  subjects  of  gall  stones.  The  new  growth  is  most  frequently 
cancer  (scirrhus  or  encephaloid).  Sarcoma  is  occasionally  found 
in  early  life.  The  liver  substance  may  be  generally  infiltrated, 
with  cancerous  growth.  The  organ  is  then  enlarged.  But 
usually  it  is  mapped  out  into  large  or  small  masses  with  no- 
limiting  membrane,  but  which  often  coalesce.  These  masses 
are  depressed  in  the  centre,  and  vary,  as  regards  their  hardness,, 
according  as  the  new  growth  is  scirrhus  or  encephaloid.  When 
the  masses  approach  the  surface,  the  liver  is  lobulated  and 
irregular,  the  irregularity  of  outline  being  easily  felt  through, 
the  belly-wall.  The  centre  of  the  new  growth  varies  also  in 
colour,  according  to  the  amount  of  extravasated  blood,  me- 
dullary cancer  being  more  vascular  than  scirrhus.  Ha>mor- 
rhage  is  also  easily  accounted  for  by  the  thinness  of  the  capil- 
lary walls  and  the  ease  with  which  they  rupture. 

Symptoms. — The  liver  is  painfully  enlarged,  and  often  of 
irregular,  lobulated  outline.  The  enlargement  and  the  lobu- 
lation, however,  may  vary,  according  as  the  organ  is  generally 
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infiltrated  with  new  growth  or  attacked  in  isolated  patches. 
If  a  lobulation  can  be  felt  to  be  cup-shaped,  the  diagnosis  of 
cancer  is  almost  positive.  Ascites  and  jaundice  may  be,  and 
usually  are,  present,  owing  to  pressure  on  the  portal  vein  and  to 
obstruction  of  bile  ducts.  There  is  rarely  enlargement  of  the 
spleen.  In  addition,  the  usual  concomitant  signs  of  malignant 
growth  — cachexia  and  wasting— are  present.  Look  also  for 
malignant  growth  elsewhere,  as  the  disease  in  the  liver  is  usually 
the  result  of  secondary  deposit.  There  are  also  some  impor- 
tant general  symptoms.  For  example  :  tenderness  over  the 
liver,  with  pain  extending  to  shoulders  and  right  arm,  or  into 
the  abdomen  ;  wasting,  which  usually  jyrecedes  the  jaundice  ; 
signs  of  gastro-intestinal  disturbance,  such  as  nausea,  vomiting, 
flatulence,  and  diarrhoea  or  constipation.  The  urine  is  of  high 
specific  gravity,  dark  coloured,  and  loaded  with  urates. 

Prognosis. — The  prognosis  is  invariably  bad,  life  being 
prolonged  for  a  few  months  only. 

Treatment. — Palliative  only.  The  diet  should  be  easily 
digested  and  of  weU-regulated  quantity.  Give  anodynes, 
such  as  opium,  chloral,  bromides,  to  relieve  pain  and  procure 
sleep.  Treat  the  stomach  and  bowel  symptoms  on  general 
grounds.  Chian  tui-pentine  has  been  recommended,  but  it  is 
valueless.    Avoid  mercurials. 

HYDATID  OF  LIVER 

The  liver  is  more  frequently  infested  with  hydatids  than 
any  other  organ  of  the  body.  The  right  lobe,  and  towards  its 
posterior  aspect,  is  a  favourite  site.  The  cyst  may  vary  in 
size  from  that  of  a  marble  to  that  of  a  Dutch  cheese.  (See 
Tania  echinococcus,  p.  300.) 

Symptoms.— Vary,  according  to  the  size  of  cyst.  Often 
there  are  no  .symptoms  till  a  projecting  tumour  is  noticed.  If 
the  cyst  be  large,  there  are  pre.ssure  signs,  with  pain  in  the 
hepatic  region,  vomiting,  dyspnoea,  and  perhaps  jaundice. 
The  hydatid  thrill  may  or-  may  not  be  obtained,  but  is  most 
frequently  elicited  in  small,  tense  cysts.  Diop.sies  as  the 
result  of  pressure  are  rare. 
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On  aspiration  the  cyst  yields  a  clear  fluid,  of  low  specific 
gravity  (1010  about),  containing  no  albumin,  but  chloride  of 
sodium  and  hydatid  booklets.  These  booklets  are  about  -pgij^, 
of  an  inch  long,  and  are  somewhat  triangular  in  shape. 

Progress  of  Case. — The  cyst  may  shrivel  up,  owing  to  death 
of  the  parasite,  and  then  undergo  calcification.  It  may 
rupture,  either  externally,  or  internally  into  the  peritoneal 
cavity,  stomach,  intestine,  pleura,  pericardium,  lung,  or  into  any 
tube  or  cavity  ;  or  it  may  suppurate,  and  then  behave  bke  an 
ordinary  hepatic  abscess,  tending  to  point  externally,  or  to 
discharge  its  contents  into  any  canal  or  sac  where  there  is 
least  resistance. 

Treatment. — 1.  Leave  it  alone  if  symptoms  be  not  urgent. 
2.  Aspirate,  if  tension  be  gi-eat.  It  is  not  necessary  to  with- 
draw all  the  fluid.  3.  Electrolysis  :  by  passing  two  electrolytic 
needles,  two  inches  apart,  into  the  cyst,  a  moistened  sponge 
applied  at  varying  points  acting  as  a  positive  pole  ;  then 
pass  an  electric  current  for  ten  or  twenty  minutes.  (See 
Murchison,  '  Diseases  of  Liver.')  4.  Promote  adhesions  of  sac 
to  abdominal  parietes  by  moxa ;  and  subsequently  evacuate 
the  cyst,  and  drain.  5.  If  suppuration  has  occurred,  make  a 
free  incision,  and  drain  as  in  hepatic  abscess. 

JAUNDICE 

Definition.  —  A  yellow  staining  of  skin,  conjunctiva, 
certain  excretions,  and  most  of  the  tissues  by  bile  pigment.  It 
is  a  symptom  rather  than  a  disease.  The  discoloration  varies  in 
intensity  in  divers  parts.  The  Hver  itself  is  often  stained 
most ;  the  brain,  spinal  cord,  and  humours  of  the  eye  escape. 
The  staining  is  much  dar-ker,  also,  in  the  aged  and  wrinkled. 
It  appears  in  the  urine  first,  but  remains  longest  in  the  skin. 
The  icterus  of  conjunctive  must  not  be  mistaken  for  subcon- 
junctival fat. 

Jaundice  is  usually  associated  with  a  bitter  taste  in  the 
mouth,  disordered  digestion,  great  itching  of  skin  ;  xanthopsia 
and  xanthelasma  are  not  uncommon.  There  is  also  a  tendency 
to  htemorrhages  and  anremia.  The  pulse  is  usually  slow  ; 
the  typhoid  state  and  coma  supei'vene  in  the  last  stage. 
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Jaundice  always  causes  emaciation.  This  is  an  important 
point  in  diagnosis. 

Causation. — The  subject  of  jaundice  is  divided,  so  far  as 
its  causes  are  concerned,  into  two  great  classes,  viz.  :  (a) 
Obstructive  ;  (6)  Non-Obstructive. 

(a)  Obstructive  Jaundice. — The  freces  are  pale,  hard, 
veiy  offensive,  and  contain  much  fat. 

1 .  Gall  Stones  and  Inspissated  Bile. — Most  frequently  occur 
in  women  over  forty  years  of  age.  There  is  probably  a  history 
of  previous  biliary  colic,  or  an  attack  of  colic  may  supervene. 
It  is  said  to  be  prevalent  amongst  people  who  consume  much 
fat  food.  It  is  often  associated  with  some  neurosis,  such  as 
neuralgia,  migraine,  asthma,  &c.  Search  the  fjeces  for  calculus. 
The  prognosis  as  to  further  attacks  may  vary  as  the  calculus 
is  faceted  (showing  that  it  is  one  of  many)  or  rounded  (soli- 
tary). There  is  often  a  sudden  disappearance  of  jaundice 
when  the  calculus  escapes. 

Treatment. — Apply  hot  fomentations,  and  give  chloral, 
chloroform,  or  morphia  subcutaneously  dui'ing  paroxysms  of 
colic.  Leeches  may  also  be  applied  over  the  gall  bladder. 
Belladonna  is  said  to  facilitate  the  passage  of  a  calculus.  Saline 
purges  (sulphates  of  soda,  potash,  and  magnesia)  possibly 
possess  solvent  powers  on  the  calculus.  Very  large  doses  of 
oUve  oil  have  been  recently  recommended,  but  in  our  experi- 
ence no  relief  is  thereby  afforded.  Diet  should  be  light  and 
easily  digested.  The  patient,  also,  should  observe  abstinence 
from  fatty  foods.    (See  Biliary  Colic.) 

2.  Nevj  Orov;th. — It  may  be  eithei"  malignant  or  benign, 
and  may  occur  either  in  the  liver  itself,  or  in  the  stomach, 
bowel,  pancreas,  or  kidney  ;  or  it  may  be  represented  by 
secondary  infiltration  of  glands  in  the  transverse  fissure,  with 
cancer,  syphilis,  lymphadenoma,  or  tubercle,  and  so  cause 
pres.sure  on  tlie  bile  duct.  Malignant  infiltration  of  glands  in 
the  transverse  fissure  is  perhaps  most  common. 

The  following  points  of  diagnosis  are  important.  In 
cancer  the  age  of  the  patient  is  usually  over  fifty  years. 
Emaciation  always  precedes  jaundice.  The  detection  of  new 
growth  in  stomach,  pylorus,  liver,  or  elsewhere,  suggests  cancer 


286 


DISEASES  OF  THE  LIVER 


as  the  cause  of  jaundice.  In  these  cases  the  jaundice  never 
disappears  after  it  has  once  been  established. 

The  diagnosis  of  syphilis  or  lymphadenoma  must  be  made 
on  general  symptoms  and  the  history  of  the  case. 

Tumours  of  the  pancreas,  kidney,  or  ovary,  and  abdominal 
aneurysm,  are  all  rare  causes  of  obstructive  jaundice. 

Treatment. — In  malignant  disease  treatment  can  be  pallia- 
tive only.  Give  anodynes  to  relieve  pain.  If  syphilis  be 
suspected,  give  iodides.  If  the  obstruction  be  caused  by  a 
tumour  which  is  removable,  the  question  of  surgical  inter- 
ference must  be  considered. 

3.  Catarrh  of  Stomach  or  Duodeniom. — It  is  common  in 
young  subjects  as  a  result  of  injudicious  diet  ;  in  adults,  from 
alcohol,  or  consequent  on  syphilis,  gout,  pyaemia,  or  phosphorus 
poisoning. 

The  Symptoms  are  those  of  gastro-intestinal  disturbance, 
such  as  furred  tongue,  loss  of  appetite,  vomiting,  epigastric 
distress,  and  constipation,  but  occasionally  diarrhcea.  The 
jaundice  disappears  slowly. 

Treatment.— The  diet  should  consist  of  light,  farinaceous 
foods,  with  milk  ;  avoid  all  fatty  foods.  Fomentations  or 
sinapisms  may  be  placed  over  the  epigastrium.  Saline  purges 
are  necessary.  Chloride  of  ammonium  is  often  most  efficacious. 
Iodide  of  potassium  will  relieve  if  gout  be  the  cause.  Mercury 
and  iodides  are  indicated  in  syphilitic  cases.  We  can  assist 
digestion  by  gi\'ing  ox  bile  as  a  digestive.  Diarrhoea,  occurring 
from  putrefaction  of  contents  of  bowels,  is  best  treated  by 
creasote. 

(1))  Non-Obstructive  Jaundice. — The  freces  are  normal 
in  colour,  and  contain  bile.  Leucin  and  tyrosin  are  often 
found  in  the  urine.  After  a  time  the  bile  becomes  inspissated 
gradually,  and  may  cease  to  flow.  The  faeces  would  then  re- 
semble those  of  obstructive  jaundice. 

1.  Fevers. — It  may  occur  as  a  complication  in  many  fevers, 
notably  pneumonia,  typhus,  remittent,  and  typhoid.  It  nearly 
always  accompanies  yellow  fever.  "Whatever  fever  it  attend.*;, 
the  '  typhoid  state '  is  common,  this  condition  being  due  to 
'  impaired  or  deranged  metamorphosis  in  blood  and  tissues,  and 
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retention  of  those  products  of  metamorphosis  which  ought  to 
"be  eUiuinated  by  the  kidneys.'  (Murchison.) 

2.  Poisotis,  Animal.  —  Cases  are  recorded  of  jaundice 
supervening  after  tlie  bite  of  a  snake  or  of  a  rabid  animal. 

Mineral. — Phosphoi'us,  mercury,  copper,  and  antimony  are 
the  principal  mineral  poisons.  Numerous  cases  of  jaundice 
are  recorded  as  occurring  amongst  workers  in  these.  Virchow 
thinks  that  the  jaundice  in  such  cases  is  due  to  thickened 
mucous  membrane  of  the  duodenum,  which  is  catarrhal,  and 
therefore  obstructive  to  the  bile  duct. 

Diagnosis  is  to  be  made  on  general  symptoms  and  history 
of  exposure  to  poison,  &c.  (See  Mercurial  and  Phosphorus 
Poisoning.) 

Chloroform  and  ether  inhalations  have  also  caused  jaun- 
dice.   Cases  are  recorded  by  Frerichs,  but  they  are  rare. 

.3.  Acute  Yelloio  Atrophy  of  Liver. — This  condition  is  a 
sequel  of  parturition,  or  of  typhus  or  other  specific  fever,  or 
of  phosphorus  poisoning.  It  may  occur  in  localised  epidemics. 
The  jaundice  is  intense  ;  the  '  typhoid  state  '  soon  supervenes, 
then  ensue  delirium,  subsultus,  convulsions,  and  coma.  Re- 
covery is  very  rare. 

4.  Neuroses. — Joy,  fear,  grief,  passion,  and  anxiety  may 
at  times  give  rise  to  jaundice,  by  producing  some  derange- 
ment of  natural  metamorphosis  of  blood.  It  is  possibly  in  its 
causation  akin  to  the  disturbance  in  lactation  (quantity  and 
(|uality)  from  nervous  shock.  In  these  cases  the  jaundice 
comes  on  suddenly. 

Treatment. — In  all  cases  of  non-obstructive  jaundice  diet 
is  important.  Give  farinaceous  puddings  and  milk.  Enjoin 
regulated  exercise,  if  the  condition  of  the  patient  permit  it. 
Purgatives  are  usually  required,  .such  as  salines,  mercuiy, 
podophyllin. 

But  in  most  cases  the  jaundice  is  of  secondary  importance 
to  the  disease  or  condition  which  it  accompanies.  Being  .sym- 
ptomatic of  a  disease  or  condition,  we  treat  that  disease  or 
condition.  In  acute  atrophy  it  is  necessary  to  maintain  the 
patient's  .strength  by  diffusible  stimulants,  such  as  ammonia, 
alcohol  ;  to  promote  the  elimination  of  ofletc  products  by  the 
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skin,  bowels,  and  kidneys  ;  and  to  treat  the  '  typhoid  state,'" 
■which  soon  supervenes. 
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TABULAE  VIEW  OF  CAUSES  OF  JAUNDICE 
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4.  Abdominal  aneurysm 
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Acute  atrophy  of  liver 
Neuroses — Joy,  grief,  fear,  passion 
Cirrhosis  of  liver  in  its  later  stages 


Snake  bite 
Pyttmia 

Phosphorus,  Copper 
Mercury,  Antimony 
Chloroform,  Ether 


OBSTRUCTION  OF  BILE  DUCTS 

This  condition  may  occur  in  any  part  of  the  bile  passages, 
-whether  it  be  in  common  duct,  cystic  duct,  or  hej^atic  duct 
and  its  tributaries. 

Causation. — (a)  Obstruction  from  n-ithoiU,  such  as  new 
growths  (syphilitic,  malignant,  &c.)  in  the  liver,  especially  its 
transverse  fissure,  in  the  small  omentum,  stomach,  pancreas, 
or  other  neighbouring  organ.  It  may  also  be  due  to  aneurysm 
of  adjacent  blood-vessels,  to  thickening  of  Glisson's  capsule,  or 
to  perihepatitis. 
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(b)  Obstiiiction  from  rvithin. — Gall-stones,  parasites  (hy- 
datids, distonia  hepaticum),  chronic  catarrh,  and  inflammatory 
thickening  of  mucous  membranes  of  ducts,  cicatrix  of  duct  in 
its  course  or  at  its  opening  into  duodenum. 

Pathology. — The  pathological  changes  may  be  subdivided 
into  :  (a)  changes  occurring  in  the  bile  ducts  and  in  the 
lobules  ;  (6)  changes  in  the  characters  of  the  secretion. 

(«)  As  regards  the  bile  ducts,  they  become  dilated  above 
the  seat  of  obstruction.  The  distribution  of  the  changes  in 
the  ducts  will  then  vary  in  extent  according  to  the  site  of  the 
obstruction,  being  universal  if  it  occur  in  the  common  bile 
duct,  or  local  if  it  occur  only  in  one  of  the  minor  subdivi- 
sions of  the  duct.  Thus  the  calibre  of  the  bile  ducts  may 
vary  in  size,  sometimes  enlarging  sulliciently  to  admit  a 
finger.  These  channels  may  eventually  undergo  inflammatory 
thickening,  or  ulceration  with  the  formation  of  abscess,  having 
ramifying  branches  following  the  course  of  the  dilated  ducts  ; 
or  the  ducts  may  shrivel  and  their  walls  become  thin, 
and  rupture,  discharging  their  contents  into  the  peritoneal 
cavity. 

The  liver  tissue  becomes  deeply  olive-green  stained  ; 
the  whole  gland  itself  enlarges  and  becomes  firmer ;  and, 
according  to  some  authors,  there  is  thickening  from  in- 
flammatory growth,  which,  starting  from  the  obstructed 
bile  ducts,  pervades  the  whole  liver  and  causes  a  hard  consis- 
tency and  roughened  surface  of  the  gland  akin  to  cirrhosis. 
Subsequently  the  gland  shrivels  and  wastes.  The  liver  cells 
become  stained  with  bile  pigment  ;  finally,  fatty  changes  and 
complete  atrophy  .supervene,  as  in  acute  yellow  atrophy. 

(b)  The  bile  alters  in  colour  and  consistency.  It  is  gene- 
rally thin  and  green-stained  ;  but  it  may  become  thick,  and 
vary  in  tint  as  it  is  mixed  with  blood,  pus,  or  biliary  pig- 
ments. In  the  later  stages  the  secretion  may  cease  to  be 
formed  at  all. 

Symptoms.— Jaundice  is  the  primary  symptom,  and  beyond 
this  there  are  generally  the  signs  or  history  of  the  disease  oi- 
condition  which  has  given  rise  to  the  obstruction.  (See 
Jaundice  ) 
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The  gall  bladder  is  often  enoi-mously  enlarged  if  the  ob- 
struction be  in  the  common  bile  duct,  and  it  can  then,  in 
thin  subjects,  be  easily  felt  through  the  abdominal  parietes. 
The  liver  is  enlarged  and  painful,  but  ascites  and  splenic 
enlargement  are  uncommon.  The  other  symptoms  will  vary 
according  to  the  cause  of  the  obstruction.  Thus,  if  jaundice 
be  preceded  by  biliary  colic,  gall-stone  is  indicated  ;  if  pre- 
ceded by  emaciation  in  a  person  of  advanced  life,  malignant 
new  growth  must  be  suspected.  On  the  other  hand,  a  history 
of  gastro-intestinal  catai-rh  would  point  to  thickened  mucous 
membrane  of  the  gall  ducts.  There  is  no  fever.  But  the 
concomitant  signs  of  obstructive  jaundice  are  usually  present 
at  one  time  or  another.  There  is  high-coloured  urine  ;  clayey, 
offensive  stools  ;  itching  of  skin  ;  xanthelasma,  petechite.  Death 
supervenes  sooner  or  later,  unless  the  obstruction  be  removed. 
Emaciation,  bile  poisoning,  hfemorrhage,  as  direct  sequels,  or 
pneumonia  or  some  other  secondary  malady  are  the  most  fre- 
quent causes  of  death. 

Treatment  must  be  directed  towards  the  primary  cause. 
Then  on  general  grounds  attend  to  the  state  of  the  stomach 
and  bowels.  The  diet  should  be  light,  nutritious,  and  easily 
digested.  Check  diarrhoea  or  constipation,  and  in  the  latter 
condition  give  mild  aperients  only.  The  elimination  of  bile 
as  an  excrementitious  product  should  be  directed  thi'ough  the 
channels  of  the  skin  and  the  kidneys.  Baths,  diaphoretics, 
together  with  warm  clothing  and  gentle  exercise,  are  all  of 
good  service.  Ox  bile  has  been  recommended  as  a  substitute 
for  the  natural,  retained  secretion.  The  question  of  operation 
for  removal  of  the  cause  of  obstruction  is  a  surgical  one  ;  but 
the  elements  of  success  depend  on  the  site,  nature,  and  dura- 
tion of  the  obstruction. 

BILIARY  COLIC 

Definition. — Attacks  of  pain  of  an  agonising  cliaracter, 
occurring  mostly  in  paroxysms,  and  due  to  the  passage  of  gall- 
stones through  the  hepatic,  cystic  and  common  bile  ducts. 

Causation, — The  method  and  stages  of  formation  of  a  gall- 


BILIAEY  COLIC 


291 


stone  are  still  obscure.  There  is  generally  a  nucleus,  however, 
which  may  consist  of  bile  pigment,  or  some  foreign  body, 
parasite,  epithelium,  or  old  blood  clot.  A  sedentary  mode 
of  life,  and  any  obstruction  to  the  flow  of  bile,  are  thought  to 
predispose  to  gall-stones.  "Women  ai'e  affected  oftener  than 
men.  It  occui's  more  frequently  late  in  life.  Obesity  is  a 
frequent  concomitant  condition.  The  disease  is  prevalent  in 
Central  Europe,  where  the  inhabitants  consume  much  fat 
(suet)  food.  Diabetic  patients  also  suffer  from  gall-stone,  as 
many  as  fifty  per  cent,  being  affected. 

Pathology. — Biliary  calculi  vary  in  size  from  coarse  dust 
to  that  of  a  pigeon's  egg,  or  even  larger.  If  multiple,  they 
are  faceted  from  mutual  attrition  ;  if  single,  it  is  rounded, 
elliptical,  or  branched,  and  closely  fits  the  gall  bladder  or  the 
duct  which  contains  it.  They  vary  in  tint  from  a  tawny 
yellow  to  a  dark  red  and  even  deep  black.  They  frequently 
float  in  water,  especially  if  dried  ;  but  oftener  their  specific 
.gravity  just  exceeds  that  of  distilled  water.  Chemically 
a  calculus  consists  mainly  of  cholesterin,  bile  pigment,  bile 
salts,  and  a  little  phosphate  or  carbonate  of  lime  or  soda  ;  but 
in  different  calculi  the  composition  varies.  Some  are  formed 
entirely  of  bile  pigment ;  others  of  cholesterin  held  together  by 
a  kind  of  cement  ;  whilst  a  third  variety  may  contain  nothing 
but  pure  cholesterin.  Their  nuclei  consist  generally  of  bile 
pigment,  the  bile  itself  being  less  alkaline  than  usual. 

Frequently  gall-stones  give  rise  to  no  symptoms,  and  are 
only  discovered  after  death.  But  they  may  cause  inflamma- 
tion and  suppuration  of  the  biliary  canals,  terminating  in 
ulceration  and  escape  of  the  calculus  into  the  intestinal  tube,  or 
into  the  peritoneum,  with  fatal  peritonitis.  It  is  also  probable 
that,  by  the  irritation  which  they  set  up,  they  may  be  the 
starting-point  of  malignant  disease  of  the  liver.  If  inflamma- 
tion does  not  occur,  distension  of  the  biliary  canals  behind  the 
calculus  always  supervenes  sooner  or  later.  Thus,  if  it  be 
arrested  in  the  cystic  duct,  the  gall  bladder  may  bo  distended 
to  an  enormous  size  ;  if  the  stoppage  occur  in  the  liepatic  duct, 
the  biliary  canals  in  the  liver  are  dilated  ;  wiiilst  it  is  obvious 
that,  .should  arrest  of  the  concretion  occur  in  the  common  duct, 
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both  the  hepatic  ducts  and  the  gall  bladder  ^vill  equally  share 
in  the  distension. 

Symptoms. — An  attack  of  biliary  colic  generally  com- 
mences suddenly  and  shortly  after  a  meal.  The  pain  is 
intense,  agonising,  usually  referred  to  the  epigastrium,  but  at 
times  directly  to  the  site  of  the  gall  bladder  ;  it  is  also  par- 
oxysmal, but  may  still  continue,  though  much  diminished,  in 
the  intervals  between  the  attacks.  The  attack  is  also  accom- 
panied by  shivering,  nausea,  and  often  vomiting.  There  is 
an  absence  of  bile  in  the  evacuations,  if  the  obstruction  be 
complete ;  this  causes  consequent  dyspepsia,  jaundice,  and 
constipation.  Faintness  and  even  fatal  syncope  may  occur. 
Occasionally  the  attack  is  attended  by  some  slight  feverishness. 

The  entire  cessation  of  pain  probably  indicates  the  escape 
of  the  stone  into  the  duodenum,  and  then  it  will  be  ultimately 
found  in  the  fseces.  On  the  other  hand,  it  may  return  to  its 
first  lurking  place  and  cause  a  repetition  of  symptoms.  If 
the  stone  be  a  large  one,  and  makes  its  way  into  the  intestine, 
subsequent  smaller  ones  may  pass  with  little  or  no  signs. 

Jaundice,  as  above  stated,  is  nearly  always  present  at  one 
time  or  another  ;  but  it  should  be  remenibt  red  that  obstruc- 
tion must  have  been  of  some  duration  before  it  does  occur. 

Treatment. — Prophylactic.  The  patient  should  lead  a 
healthy  life,  and  avoid  fat  foods  and  over-feeding.  He  should 
take  gentle  exercise.  Fermented  liquors  are  said  to  be  injurious. 
Potash  and  soda  salts,  also  Caslile  soap,  are  advocated  with  a 
view  to  their  solvent  effects.  Phosphate  of  soda  (5j.  doses) 
is  the  most  efficacious.  Heroic  doses  of  olive  oil  have  recently 
been  prescribed,  but  with  doubtful  effect.  (See  Goodhart, 
'B.  M.  J.' Jan.  1892.) 

During  an  a  ttack  of  colic  give  anodynes.  Morphia  (by  tlie 
mouth  or  by  hypodermic  injection),  belladonna,  chloroform 
inhalations,  one  or  other  sliould  be  given.  Hot  fomentations 
over  the  liver  and  epigastrium,  poultices,  sinapisms,  blisters, 
also  assist  in  relief. 

In  some  cases  we  may  have  to  advise  cholecystotomy,  or 
other  sui'gical  operation  for  tlie  removal  of  gall-stone. 
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ANATOMY 

The  Pancreas  weighs  about  three  ounces.  It  is  situated 
in  the  abdomen,  behind  the  stomach,  and  lies  in  the  right 
lumbar,  the  epigastric,  and  left  hypochondriac  regions. 

It  rests  on  the  vertebral  column,  the  crura  of  the  dia- 
phragm, the  abdominal  aorta  and  inferior  cava,  the  splenic  vein 
and  the  commencement  of  the  vena  portaj.  The  coeliac  axis 
projects  from  its  upper  border,  along  which  also  runs,  hori- 
zontally, the  splenic  artery.  Its  lower  border  is  in  relation 
with  the  third  part  of  the  duodenum  ;  the  superior  mesen- 
teric artery  and  vein,  and  the  inferior  mesenteric  vein  pass 
between  the  pancreas  and  the  duodenum. 

The  head  is  embraced  by  the  three  parts  of  the  duodenum, 
with  the  pancreatico-duodenal  arteries  and  the  common  bile 
duct  intervening. 

The  tail  or  left  extremity  extends  to  the  spleen,  and  lies  on 
the  left  kidney. 

The  gland  is  behind  the  posterior  layer  of  the  transverse 
meso- colon. 

Congestion. — The  pancreas  is  subject,  as  other  abdominal 
organs,  to  Congestion,  as  a  sequel  of  chronic  diseases  of  the 
heart  and  lungs. 

Inflammation  of  the  pancreas  has  been  described  as 
occurring  in  typhoid  fever,  pya;iiiia,  and  other  febrile 
states.  In  these  conditions  the  inflammiition  often  ad- 
vances to  a  certain  degrf-e  only  and  then  subsides  ;  at  least, 
such  would  seern  to  lie  the  opinion  of  most  authorities— an 
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opinion  which  is  apparently  based  on  the  observations  of  manj- 
cases  of  fever  in  which,  in  a  certain  proportion  of  cases,  the 
inflammation  does  not  extend  beyond  the  stage  characterised 
by  cellular  proliferation  and  infiltration  of  the  glandular 
connective  tissue  with  leucocytes,  and  cloudy  swelling  of  the 
secreting  cells.  In  some  other  cases  the  inflammatory  jDrocess 
goes  on  to  the  formation  of  pus  and  abscess. 

A  chronic  form  of  inflamnaation  of  the  pancreas  lias  Ijeen 
observed.  It  is  usually  an  aflection  secondary  to  inflammation 
of  peritoneum  or  surrounding  structures,  to  alcoholic  excess, 
to  syphilis,  and  to  diabetes.  The  organ  is  hard  and  shrunken. 
Its  loose  connective  tissue  is  increased  and  thickened,  and  the 
interlobular  septa  also  proliferate.  The  condition  is  comparable 
to  similar  interstitial  changes  seen  in  chronic  Bright's  disease. 

Calculus. — The  chief  duct  of  the  pancreas  may  be  the  seat 
of  calculi  and  concretions  mostly  composed  of  carbonate  of 
calcium.  As  a  result  of  the  obstruction  which  they  cause,  the 
duct  behind  and  its  tributaries  becoire  dilated  by  accumulated 
pancreatic  fluid,  and  eventually  one  or  more  cysts  may  form, 
differing  much  in  size,  and,  therefore,  varying  in  the  severity  of 
the  pi-essure  symptoms  which  they  cause. 

Haemorrhages  may  occur  into  the  body  of  the  pancreas, 
either  from  active  hyperfemia  of  its  vessels,  or  from  injury,  or 
from  passive  mechanical  congestion  as  in  valvular  disease  of 
the  heart. 

Cancer  of  the  pancreas  has  been  recorded  from  time  to 
time.  The  scirrhus  form  is  most  frequent.  It  is  generally  a 
secondary  deposit  ;  the  primary  growth  being  situated  at  the 
pylorus,  in  the  stomach,  or  in  the  liver.  Priuuuy  malignant 
growth  in  the  pancreas  itself  is  sufficiently  rare  to  be  a 
pathological  curiosity. 

The  organ  is  also  subject  to  Lardaceous  and  to  Fatty 
Degenerative  Changes. 

Symptoms. — The  symptoms  of  disease  of  the  pancreas  are 
obscure  and  ill-defined.  It  is  plain,  from  the  anatomical 
relations  of  this  organ,  tliat  any  increase  in  its  bulk,  or  any 
marked  alteration  in  its  structure  and  its  vascular  arrange- 
ments, must  lead  to  pain  and  possibly  to  the  formation  of  an 
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obvious  tumour.  The  pain  is  described  as  deeply  situated  in 
the  epigastrium,  of  a  gnawing  or  burning  character,  and  ex- 
tending through  to  the  back  and  interscapular  region.  The 
tumour  also  would  be  situated  in  the  epigastrium,  possibly  in 
the  middle  line,  but  more  probably  to  the  right  or  to  the  left. 
It  might  cause  ascites  by  its  pressure  on  the  portal  vein. 
There  would  also  be  thirst,  loss  of  appetite,  and  other  signs  of 
slight  feverishness.  In  those  conditions  of  the  pancreas 
which  are  accompanied  by  diminution  or  arrest  of  its 
secretion,  the  stools  are  described  as  being  pale  in  colour  and 
infiltrated  with  undigested  fat. 

So  far  as  our  observation  goes,  however,  there  are  no 
diagnostic  signs  of  pancreatic  disease.  It  has  no  leading 
symptom  to  guide  us,  like  bronzing  of  the  skin  in  disease  of 
the  suprarenal  bodies  ;  and  what  symptoms  are  present,  with 
the  exception  perhaps  of  fatty  motions,  may  very  easily  be 
attributed  to  disease  of  neighbouring  organs. 

Treatment. — Yery  little  that  is  satisfactory  can  be  said  on 
this  subject.  Inflammation  and  congestion  of  the  organ  must 
be  treated  on  general  grounds  as  in  similar  disorders  of  other 
glands.  The  same  may  be  said  of  lardaceous  and  fatty 
degeneration. 

Cysts,  tumours,  and  calculi  are  at  times  capable  of  being 
removed  by  surgical  operations,  such  as  puncture  or  excision, 
after  opening  the  belly.  Indeed,  it  is  often  only  after 
a  laparotomy  that  a  correct  diagnosis  of  these  conditions 
has  been  made. 


INTESTINAL  WOEMS 


There  are  at  least  a  dozen  different  varieties  of  worms 
which  are  parasitic  in  the  human  intestinal  canal.  In  the 
succeeding  pages  we  propose  to  speak  of  the  commoner  kinds 
only. 

Causation, — The  ova  may  be  introduced  by  water,  hj 
food,  and  perhaps  inhaled  into  the  mouth,  or  carried  there  by 
the  fingers,  or  deposited  on  the  lips  by  dogs  or  other  pets 
which  are  permitted  to  lick  their  owner's  face. 

Amongst  predisposing  causes  may  be  mentioned  feeble 
health,  derangements  and  debility  of  the  digestive  functions, 
the  strumous  diathesis.  In  cei  tain  warm  chmates,  parasitic 
invasions  are  endemic  ;  whilst  hydatid  disease,  not  strictly  an 
intestinal  parasite  in  man,  is  extremely  jjrevalent  in  Iceland, 
the  Australian  colonies,  and  other  parts. 

Intestinal  worms  are  classified  according  to  their  shape 
and  form  into — 

A.  Tape  Worms. — Tseniada  or  Cestoda. 

B.  Round  Worms. — Nematoda. 

A.  Tapeworms  (T/eniada) 

AU  present  certain  features  in  common.  Thus  they  are 
flattened  ;  they  present  a  head  or  scolex  which  is  armed  with 
suckers  ;  they  have  .segments  (proglottides)  which  are  distinct, 
separable,  sexually  complete,  and  produced  by  a  series  of 
buddings  from  the  head  ;  they  all  pass  through  two  stages  of 
existence — viz.  (i)  tlie  cystic  or  bladder- worm  stage  (cysticercus 
or  immature  worm),  during  whicli  it  infests  the  tissues  or  solid 
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organs  of  its  host ;  and  (ii)  the  mature  or  tapeworm  stage, 
when  it  is  found  in  the  intestinal  tube  of  some  other  creature. 
Hence  there  is  a  primary  host  or  supporter,  generally  a  flesh- 
eating  animal  ;  and  an  intermediary  host,  generally  a  vege- 
tarian. To  recapitulate.  The  mature  or  fully  developed 
parasite  possesses — 

1.  Scolex  or  head,  armed  with  suckers,  or  hooklets,  or 
both. 

2.  iVecA;,  which  is  elongated,  and  finely  wrinkled. 

3.  Proglottides  or  joints,  each  containing  complete  male 
and  female  generative  organs,  with  a  genital  pore  opening 
alternately  at  opposite  sides. 

Strobilus  is  the  complete  worm  ;  or  it  is  rather  a  colony 
of  worms  than  an  individual. 

The  immature  worm  presents — 

A  cyst  or  vesicle,  containing  clear  fluid. 

A  cystic  scolex  or  head. 

A  neck  finely  wrinkled,  as  in  the  mature  form. 

At  least  three  difl'erent  varieties  of  mature  tapeworm 
infest  the  human  intestinal  canal  (generally  the  small  intes- 
tine)— viz.  T^XIA  SOLIUM,  T.  BOTHRIOCEPHALUS  LATUS,  T. 
MEDIOCA^■ELLATA  ;  whilst  One  immature  worm,  at  least,  the 
cystic  variety  of  T.  echinococcus,  may  exist  in  our  tissues. 

TAENIA  SOLIUM 

Characters. — Length  six  to  twelve  feet  :  head  about  one- 
fortieth  of  an  inch  across,  somewhat  square- shaped  with  four 
suckers,  one  at  each  corner  ;  in  the  centre  of  the  head  a  beak 
(roatellum),  surrounded  by  a  double  crown  of  hooklets  ;  neck 
one  inch  long,  thread-like  and  wrinkled  ;  then  distinct  joints, 
each  containing  male  and  female  organs,  and  possessing  a 
genital  outlet  beliind  the  transverse  middle  line.  The  uterus 
consists  of  a  well-marked  longitudinal  canal,  with  coarse  trans- 
verse .shorter  canals  opening  into  it  at  right  angles.  As  the 
proglottides  become  ripe  they  are  shed  with  the  evacuations, 
and  finally  rupture  ;  then  they  are  found  to  contain  ova,  each 
of  which  has  an  embryo  in  its  interior.  The  embryo  is  armed 
with  a  boring  apparatus  and  three  pains  of  hooklets  ;  this 
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being  devoured  (by  a  pig  generally),  enters  the  host's  stomach,, 
then  migrates  to  the  solid  tissues,  and  there  develops  into  the 
cystic  worm  ('  measly  pork ').  The  flesh  of  this  animal  is  in 
turn  consumed  by  man,  when  the  parasite  loses  its  vesicular 
envelope,  and  attaching  itself  to  the  mucous  membrane  of  the 
intestinal  tube  develops  into  the  mature  tapeworm,  and  so 
the  cycle  of  events  is  again  completed. 


Fig.  11.— Diagram  of  cycle  of  t/-enia  solium 


Possibly  in  some  cases  man  may  harbour  both  the  cystic- 
and  the  mature  worm. 


T.5ENIA  BOTHBIOCEPHALUS  LATUS 

Characters.— The  largest  tapeworm  infesting  the  human, 
system,  reacliing  at  times  thirty  feet  in  length.  It  has  nO' 
booklets.    Head  oval,  with  two  longitudinal  slit-like  suckers, . 
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one  on  each  side.  Proglottides  broader  than  long.  Genital 
pore  in  the  middle  of  fiat  surface  of  each  proglottis  ;  uterus 
resembles  a  rosette.  Ova  discharged  inside  the  human 
bowel.  Embryo  ciliated  and  aquatic  ;  intermediary  host 
some  fish  or  mollusc.  Somewhat  rai'e  in  this  country,  but 
common  in  Russia  and  Holland. 

T^NIA  MEDIOCANELLATA 

Characters. — A  large  quadrilateral  head,  with  four  large 
and  strong  suckers,  one  at  each  corner  ;  absence  of  hooklets  ; 
the  uterus  resembles  that  of  T.  solium,  but  its  lateral  canals 
are  finer,  and  it  has  in  addition  a  third  median  canal.  The 
cysticercus  infests  the  flesh  of  oxen. 

Symptoms. — There  are  no  definite  symptoms,  and  the 
only  real  evidence  of  the  existence  of  tape  worm  is  the  discovery 
of  ova  or  of  proglottides  in  the  fteces  or  on  the  clothes  of  the 
patient.  The  presence  of  the  parasite  may  be,  however, 
suspected  from  the  following  signs,  viz.  itching  of  the  nose, 
pruritus  ani,  colicky  pains  and  uneasiness  in  the  abdomen, 
depraved  appetite,  prolonged  ana3mia,  giddiness,  palpitation. 
Certain  neuroses,  such  as  epilepsy,  hypochondriasis,  have  also 
been  observed. 

Treatment. — a.  Prophylactic. — All  flesh  foods  should  be 
thoroughly  cooked,  and  drinking-water  efiectually  filtered  or 
boiled. 

h.  Curative. — The  administration  of  indirect  anthelmintics 
or  vermifuges  is  not  .sufficient  to  effectually  cure  the  disease  ; 
direct  vermicides  are  requisite.  The  former  class  of  drugs 
expel  portions  of  the  parasite  only  ;  the  latter  dislodge  the 
head  of  the  parasite,  and  thus  kill  it.  The  most  reliable  drug 
appears  to  be  the  liquid  extract  of  male  fern  given  whilst 
fa.sting.  Prepare  the  patient  as  follows  :  the  last  meal  of 
the  day  should  be  given  at  about  five  p.m.  ;  at  bedtime 
order  to  be  taken  an  ounce  of  castor  oil  to  empty  the  bowels  ; 
at  about  seven  o'clock  the  next  morning  give  the  liquid 
extract   of   male   fern '  ;   this   should   be   followed  al^out 

'  \y.    Ext :  FiliciH  Liq  :  itixxx.  ;  Liq  :  Potassif  iiix. ;  Mucil :  Acaciw 
5j-;  AquffjMenth:  Pip:  af]  fj.  Misce. 
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three  hours  afterwards  by  another  dose  of  castor  oil,  which 
will  expel  the  dislodged  parasite.  If  after  careful  search  the 
head  of  the  worm  is  not  found,  resume  the  treatment  after 
an  interval  of  two  days.  But  even  this  drug  is  not  always 
successful.  Other  remedies  which  may  be  tried  are  oil  of 
turpentine,'  cusso,  kamala  (gr.  xxx.-5j.),  alcohol  in  concen- 
trated and  repeated  doses.  Powdered  glass  has  also  been 
advocated. 

T^NIA  ECHINOCOCCUS 

Characters, — The  mature  worm  infests  the  intestine  of 
dogs,  wolves,  foxes.  It  is  an  exceedingly  small  parasite, 
seldom  measuring  more  than  a  quarter  to  half  an  inch  in  length. 
The  head  is  armed  with  a  double  row  of  recurved  booklets, 
and  four  suckers  ;  the  fourth  segment  or  proglottis  only  is  | 
sexual.  The  cysticercus  may  infest  any  tissue  in  man  ;  its 
favourite  hiabitat  is  the  liver,  or  subperitoneal  tissue.  A 
person  harbouring  the  cystic  form  of  T.  echinococcus  may  not 
inaptly  be  regarded  as  a  '  measly  '  man.  The  cyst  may  be  of 
indeiinite  size — from  a  grape  to  that  of  a  football.  Its  walls 
consist  of  a  delicately  laminated  tissue,  lined  internally  with 
a  fine  cellular  or  epithelial  coat.  The  suiTounding  tissue  in 
which  the  cyst  is  embedded  presents  a  zone  of  inflammatory 
growth.  The  contents  of  the  cyst  are  a  clear  fluid  of  specific 
gravity  about  1007,  containing  shed  booklets,  chloride  of 
sodium,  but  no  albumin.  A  characteristic  of  this  larval 
stage  is  the  formation  of  daughter-cysts,  which  may  bud  and 
protrude  internally  to,  or  externally  from,  the  parent  vesicle. 

The  life  of  this  immature  worm  may  be  prolonged  to  any 
length  of  time,  or,  from  some  cause  or  other,  it  may  die,  shrivel 
up,  and  undergo  fatty  or  calcareous  degeneration  ;  it  may 
suppurate,  or  rupture  and  cause  the  death  of  its  host. 

Treatment. — Pkopuylactic— It  is  obvious  that  dogs 
known  to  be  suffering  from  the  intestinal  form  of  this  parasite 
should  be  excluded  fi-om  the  house,  especially  where  there  are 
children ;  nor  should  dog.s  be  permitted  to  have  access  to 
fields  and  gardens  from  wliich  vegetable  food  is  obtained. 
'  11.    Ol :  Terebinth  :  iiux. ;  Mist:  Amygdalw  ad  5].  Misce. 
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Watet'cresses,  lettuces,  celery,  and  other  vegetables  which  may 
harbour  the  ova  contained  in  a  dog's  excrement  should  be 
thoroughly  washed  or  cooked. 

Curative. — The  treatment  of  the  cyst  is  mainly  surgical 
(see  Hydatid  of  Liver).  Unless  the  presence  of  the  tumour 
give  rise  to  distressing  or  dangerous  symptoms,  it  were  best 
left  alone.  On  the  other  hand,  if  the  cyst  be  superficial  or 
there  be  signs  of  suppuration  it  should  be  evacuated. 

B.  Round  Worms  (Nematoda) 

General  Characters. — They  are  all  elongated  and  cylin- 
drical, tapering  to  a  point  at  each  extremity.  They  possess 
a  mouth  and  an  alimentary  canal  terminating  in  an  anus. 
The  sexes  are  separate,  the  females  being  larger  than  the 
males.  Some  of  them,  if  not  all,  pass  through  a  larval  stage 
embedded  in  the  tissues  of  an  intermediary  host.  Some  six 
or  seven  varieties  of  nematode  worms  are  known  to  infest 
man,  the  chief  being  Ascaris  lumbricoides,  Oxyuris  vermi- 
CDLARis,  Trichina  spiralis,  Filaria  sanguinis  hominis. 

Ascaris  lumbricoides 

Characters. — This  worm  is  from  ten  to  twelve  inches  lone, 
and  of  a  pink  or  buff  colour.  The  female  is  much  larger  than 
the  male,  and  sheds  its  ova  in  large  numbers  into  the  small 
intestine  which  it  infests.  The  ova  are  elliptical  bodies  about 
^7vy  of  an  inch  long,  having  a  tough  nodular  envelope.  The 
worm  is  migratory  in  its  habits,  and  may  wander  to  the 
stomach,  into  the  mouth,  through  the  nares,  or  into  the 
gall  duct  of  its  host.  We  have  seen,  passed  by  a  child  per 
o.num,  a  boot-button  with  an  a.scaris  threaded  throuch  the 
looped  shank.  The  parasite  is  common  all  over  the  world, 
and  so  far  as  our  experience  goes  it  is  much  more  frequent 
where  dirt,  .squalor,  and  .surface  drainage  prevail.  For 
example,  we  have  found  almost  every  third  child  in  an 
insanitary  colliery  village  suffering  from  the  worm  and  its 
effects.  Again,  in  some  rows  of  low  tonninents  we  liave  seen 
the  disease  amount  almost  to  periodic  cpid(!mics. 

Symptoms. — No  definite  symptoms.    Occasionally  there 
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are  vomiting  and  other  signs  of  dyspepsia  ;  with  itching  at  the 
anus,  especially  at  night.  Diarrhoia  and  irregularity  of  the 
bowels  are  not  uncommon,  whilst  in  children  there  may  be 
marked  fever,  with  convulsions.  Microscopic  examination  of 
the  fasces  would  detect  the  ova  in  large  numbers. 

Treatment.— Prophylactic. — All  food  should  be  well 
cooked,  drinking-water  should  be  boiled  or  effectually  filtered  ; 
and  possible  sources  of  re-infection  from  the  clothes  or  the 
body  of  the  patient  should  be  met  by  strict  cleanliness. 

Curative. — Various  purgatives  will  expel  the  worm,  such  as 
aloes,  calomel,  scammony.  Other  drugs  act  as  direct  vermicides, 
viz.  turpentine,  the  various  preparations  of  iron,  and  notably 
santonin.'  This  latter  is  the  best  remedy,  given  in  two-grain 
doses,  followed  by  a  mild  purge. 


OXYUBIS  VEEMICULARIS 

Characters. — -A  minute  worm,  one  quarter  to  half  an  rach  in 
length,  infesting  the  ctecum  and  large  intestine,  especially  the 
lower  two-thirds  of  the  rectum.  It  is  migratory  in  its  habits, 
and  consequently  may  pass  through  the  anus  into  the  vulva, 
urethra,  on  to  the  skin  of  thighs  or  buttocks,  or  the  body 
linen  of  the  patient.  The  ova,  each  of  which  contains 
an  embryo,  may  thus  easily  be  transferred  to  the  patient's 
mouth,  especially  by  children  who  have  the  habit  of  sucking 
their  fingers. 

Symptoms. — Itching  of  the  anus,  and  grinding  of  the  teeth, 
especially  at  night,  itching  of  the  nose,  capricious  appetite. 
There  are,  however,  no  diagnostic  symptoms.  The  child  is 
generally  brouglit  for  advice  after  having  passed  quantities 
of  the  worm  in  its  stools. 

Treatment. — Drugs  given  by  the  mouth  are  neither 
necessary  nor  effectual.  The  parasites  are  easily  destroyed  and 
expelled  by  enemata  (repeated  if  necessary)  of  infusion  of 
quassia,  green  tea,  salt  and  water,  or  weak  solutions  of  tinc- 
ture of  iron.    Bodily  cleanliness  is  important. 


1  I^,.  Santoniiii  gr.  ij.;  Pulv:  Sacchnr:  Alb:  gr.  ij.    Misce;  ft.  pulv. 
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Teichina  spiralis 

Characters. — They  have  two  stages  of  existence  :  (1)  a  non- 
generative  form  in  the  muscles  of  some  animal  (generally  a  pig), 
the  worm  being  spirally  coiled  in  a  cyst.  The  cystic  form 
being  devoured  by  man,  the  parasite  is  liberated  by  its  capsule 
being  dissolved;  it  then  assumes  (2)  its  mature  form,  develops 
generative  organs,  produces  ova,  each  of  which  throws  off  an 
embryo  ;  these  migrate  to  the  various  muscles  of  the  body, 
perforate  the  sarcolemma,  and  then  feed  on  the  muscle  fibre  and 
its  juices.  The  irritation  thus  set  up  seems  to  lead  to  the 
formation  of  a  spindle-cell  cyst  or  shroud  containing  the  worm. 
Finally  the  cyst  wall  becomes  infiltrated  with  calcareous 
matter,  and  thus  destroys  the  life  of  the  contained  animal.' 
Invasion  of  the  human  body  by  this  parasite  is  known  as 
Trichinosis. 

Symptoms. — The  course  of  the  disease  (Trichinosis)  is  slow 
and  protracted,  the  symptoms  somewhat  resembling  those  of 
acute  rheumatism  together  with  enteric  fever.  Thus  there  is 
fever  of  a  typhoid  type,  the  temperature  intermitting,  and 
often  rising  as  high  as  1 04°  F.  There  is  pain  in  the  voluntary 
muscles  (not  especially  in  the  joints),  with  stiifness,  muscular 
debility,  nausea,  and  vomiting.  If  the  oesophagus  be  involved, 
dysphagia  is  also  present.  As  the  disease  progresses  it  is 
characterised  by  emaciation  and  oedema  of  the  subcutaneous 
areolar  tissue,  notably  of  the  face.  Death  occurs  from  gradual 
-exhaustion,  or  from  pneumonia  or  peritonitis.  Cases  of  re- 
covery, however,  have  been  recorded  after  a  lingering  illness, 
varying  in  duration  from  one  to  four  months. 

Treatment— Prophylactic. — Pork  suspected  of  harbour- 
ing the  cystic  form  should  be  rigidly  rejected,  or  at  least  well 
cooked.   Smoking  or  other  forms  of  '  curing '  are  not  sufficient. 

Curative.  No  known  drugs  have  any  curative  effect. 
Our  aim  .should  be  directed  towards  maintaining  the  patient's 
strength  by  nouri.shing  food  and  stimulants.    Give  opium  or 

'  A  male  body  diH^ected  in  the  anatorriicjil  rof)in8  of  St.  Thomas's 
Hospital  was  found  to  be  the  subject  of  trichinosis,  every  muscle  in  the 
body,  except  the  heart,  being  freely  invaded  by  the  worm. 
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other  anodyne  to  relieve  the  pains.  Treat  vomiting  and  other 
symptoms  on  general  grounds. 

FiLARIA  SANGUINIS  IIOMINIS  (Leiois) 

Characters. — A  nematode  worm.  Its  embryo  is  ^j'ly^j  of 
an  inch  broad  by  >Uth  long,  and  hence  readily  passes  along  the 
blood  capillaries.  The  sexes  are  distinct,  the  mature  male 
■worm  measuring  about  3  inches  long  by  --L  in  diameter,  the 
females  being  about  twice  the  size.  It  is  common  in  China 
and  the  East ;  both  man  and  the  lower  animals  arc  liable  to 
be  infested  with  the  pai-asite. 

The  embryo  is  abstracted  from  the  blood  of  man  by  a  female 
mosquito  or  some  other  blood-sucking  insect,  and  enters  into 
the  stomach  of  its  new  host,  where  it  becomes  furnished  with 
an  alimentary  canal  and  a  boring  instrument.  The  embryo  is 
then  probably  deposited  in  water  and  is  tlience  conveyed  to 
the  human  stomach  either  by  the  medium  of  drinking-water, 
or  by  some  aquatic  animal  which  is  consumed  as  food.  From 
the  human  stomach  it  escapes  to  the  lymph  vessels,  where 
it  becomes  sexually  mature  and  breeds.  Its  embryos, 
passing  along  the  lymph  vessels  and  blood  capillaries,  await 
their  turn  to  be  taken  up  by  the  puncturing  proboscis  of  the 
mosquito. 

Symptoms. — Often  none  whatever.  Infection  of  the 
lymph  vessels  appears  to  be  quite  compatible  with  good  health. 
In  others  the  invasion  is  characterised  by  fever  of  an  irregular 
intermittent  type,  accompanied  by  inflammation  of  the 
lymphatic  vessels  and  induration  of  the  glands.  Accompany- 
ing these  symptoms  there  may  exist  elephantiasis  of  scrotum 
or  legs,  and  chyluria,  either  separately  or  together.  The 
lymph  escaping  from  a  punctured  vessel  contains  embryo 
filari;u.  The  on.set  of  symptoms  appears  to  be  dependent  on 
the  obstruction  to  the  lymph  current  caused  by  glands  which 
are  indurated  and  inflamed  by  the  accumulation  of  embryos. 
As  a  result  of  the  obstruction,  the  lymph  vessels  become  en- 
gorged and  distended  with  lymph,  and  produce  chyluria  or 
lymph  scrotum,  or  both,  according  as  the  site  of  the  obstruc- 
tion is  in  the  kidneys  or  groins. 
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The  activity  of  the  embryos  in  the  human  blood  is  con- 
lined  entirely  to  the  hours  of  dust.  They  apparently  disap- 
pear or  hide  during  the  daytime.  They  are  thus  described  as 
nocturnal  in  their  activity,  corresponding  with  the  period  of 
attacks  of  the  mosquito. 

Treatment. — Removal  from  infected  district.  No  medicinal 
remedy  is  known.  Quinine  in  large  doses  appears  the  most 
rational  remedy. 


X 


DISEASES  OF  THE  EESPIEATOEY  SYSTEM 


ANATOMY 

The  Trachea  is  about  44  inches  long  in  tlie  adult.  It 
commences  opposite  the  sixth  cervical  vertebra,  and  extends 
downwards  into  the  thorax,  and  divides  ojjposite  the  third 
dorsal  vertebi'a  into  right  and  left  bronclii. 

In  the  Neck  it  is  overlapped  by  the  thyroid  gland,  the 
isthmus  of  which  lies  on  the  second  and  third  rings  ;  by  the 
lobes  of  the  thyroid  ;  by  the  inferior  thyroid  veins  ;  and  by 
the  stei-no-mastoid,  sterno-hyoid,  and  sterno-thyroid  muscles. 

Behuid  is  the  oesophagus,  with  the  recurrent  laryngeal 
nerves  lying  between  these  two  tulies. 

Laterally  are  placed  the  lobes  of  the  thyroid  gland,  and 
the  carotid  sheaths,  each  containing  the  common  carotid 
artery,  the  internal  jugular  vein,  and  the  vagus  nerve. 

In  the  Thorax  in  front  are  the  arch  of  the  aorta,  with  its 
innominate,  left  carotid,  and  left  subclavian  arteries,  the  left 
innominate  vein,  the  bifurcation  of  the  pulmonary  artery,  and 
the  deef)  cardiac  plexus. 

Behind  is  the  oesophagus. 

Laterally,  on  the  right,  are  the  innominate  artery,  the 
right  inTiominate  vein,  and  the  right  phrenic  nerve. 

On  the  left  are  the  left  cai-otid  and  subclavian  arteries,  and 
the  left  phrenic  nerve. 

The  Bronchi,  right  and  left,  result  from  the  bifurcation 
of  the  trachea.  The  right  bronchus  is  nearly  horizontal  in 
direction  ;  the  left  runs  more  obliquely  downwards  to  emerge 
under  the  arch  of  the  aorta.    The  septal  cartilage  wliich 
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divides  right  from  left  bronchus  is  not  in  the  middle  line  ; 
it  is  more  to  the  left,  and  thus  favours  the  entrance  of  any 
foreign  body  into  the  right  bronchus  in  spite  of  its  more 
horizontal  position. 

The  Right  Bronchus  is  one  inch  long. 

The  Le/t  BroTichus  is  two  inches  long. 

The  Trachea  bifurcates  at  the  third  dorsal  vertebra. 

The  Eight  Bronchus  enters  the  lung  at  the  level  of  the 
fourth  dorsal  vertebra. 

The  Left  Bronchus  enters  the  lung  at  the  level  of  the  fifth 
dorsal  vertebra. 

The  Right  Bronchus  runs  behind  the  right  auricle,  the 
superior  vena  cava,  and  the  right  division  of  the  pulmonary 
artery.  The  vena  azygos  major  vein  arches  over  it  from 
behind  to  enter  the  superior  vena  cava. 

The  Left  Bronchus  passes  beneath  the  arch  of  the  aorta 
and  the  left  pulmonary  artery,  and  lies  over  the  cesophagus, 
the  thoracic  duct,  and  the  third  pai^t  of  the  aortic  arch. 

The  Lu.vGS  are  conical-shaped  organs,  each  weighing  about 
twenty  ounces.  The  right,  however,  is  the  larger,  although 
shorter  on  account  of  the  higher  ascent  of  the  diaphragm  on 
the  right  side. 

Each  lung  presents  an  outer  and  an  inner  surface,  a  base  and 
an  apex,  an  anterior  and  a  posterior  border.  From  about 
two  inches  from  the  apex — or  to  be  more  exact  at  the  level  of 
the  third  dorsal  .spine — a  fissure  runs  downwards  and  forwards, 
and  terminates  near  the  lower  end  of  the  anterior  border.  But 
it  varies  considerably  on  the  two  sides,  and  in  different  bodies. 

Each  lung  is  thus  unequally  divided  into  two  great  lobes, 
an  upper  and  a  lower,  the  latter  being  much  the  larger. 

The  outer  surface  is  convex,  marked  by  impressions  of  the 
ribs,  and  entirely  invested  by  pleura. 

The  inner  surface  is  concave,  for  the  reception  of  the 
heart  and  pericardium.  It  pre.sentsa  hilum,  which  is  situated 
a  little  above  and  behind  the  middle. 

TTie  base  is  concave,  and  corresponds  accurately  with  the 
convex  surface  of  the  diaphragni.  Tt  is  surrounded  by  a  thin 
edge,  which  fits  between  tlie  ribs  and  the  diaphragm. 
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The  apex  reaches  about  an  inch  and  a  half  above  the 
first  rib,  under  cover  of  the  scalenus  anticus,  a  layer  of  the 
deep  cervical  fascia  being  prolonged  from  this  muscle  on  to 
the  summit  of  the  parietal  pleura.  The  apex  has  also  the 
arch  of  the  subclavian  artery  a  little  anterior  to  it. 

The  root  of  a  lung  consists  of  pulmonai-y  vein,  pulmonary 
artery,  and  bronchus,  in  that  order  from  before  backwards  ; 
held  together,  with  branches  of  the  sympathetic  nerve  and 
lymphatic  glands,  by  the  reflection  of  the  pleura.  The  root 
of  the  right  lung  passes  behind  the  superior  cava,  the  right 
auricle,  and  the  right  phrenic  nerve  ;  whilst  the  vena  azygos 
major  vein  arches  over  it  from  behind  to  enter  the  superior 
cava. 


Fig.  12. — Diagkam  to  snow  relation  of  luxos  to  the 

FRONT  OF  THE  CHEST 


The  root  of  the  left  lung  lies  on  the  third  part  of  the  arcli 
of  the  aorta,  the  cesopliagus,  and  the  thoracic  duct.  It  is 
crossed  anteriorly  hy  the  left  phrenic  nerve. 

Probably  the  most  important  structures  in  the  roots  of  tlie 
lungs,  from  a  medical  point  of  -view,  are  one  or  two  lymphatic 
glands. 

The  anterior  border  of  eacli  lung  is  thin,  and  lies  im- 
mediately under  the  sternum.  On  the  right  side  it  extends 
from  the  jun(;tion  of  the  first  with  the  second  pieces  of  the 
sternum,  (iown  the  middle  of  this  bone  to  the  level  of  tlie  sixth 
costal  cartilage,  wlierc  it  then  meets  the  sharp  border  of  the 
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base.  On  the  left  side  this  anterior  border,  commencing  at 
the  same  place,  extends  down  the  middle  line  of  the  sternum 
as  far  as  the  level  of  the  fourth  costal  cartilage  only  ;  thence 
it  runs  outwards  to  the  outer  end  of  the  fifth  costal  cartilage  ; 
and  asain  turns  inwards  to  the  middle  of  the  seventh  costal 
cartilage,  where  it  joins  the  circumferential  border  of  the  base, 
as  on  the  right  side.  It  will  thus  be  seen  that  this  border  of 
the  lung  presents  a  V-shaped  notch,  the  apex  of  which  is 
outwards  and  downwards.  In  this  notch  or  space  part  of  the 
heart  is  seen,  principally  the  right  ventricle  (see  fig.  12). 

The  Mediastina  are  spaces  in  the  middle  line  of  the  thorax, 
between  the  sternum  and  the  vertebrae. 

The  anterior  mediastinum  is  that  space  between  the 
sternum  and  the  heart  and  pericardium.  It  contains  the 
internal  mammary  artery,  some  lymphatics,  loose  areolar 
tissue  and  fat,  and  the  triangularis  sterni,  together  with  the 
origins  of  the  sterno-hyoid  and  sterno-thyroid  muscles. 

The  middle  mediastinum  contains  the  heart  and  peri- 
cardium, the  first  part  of  the  aortic  arch,  the  pulmonary 
artery,  the  superior  vena  cava,  and  the  phrenic  nerves. 

The  posterior  mediastinum,  the  space  between  the  heart 
and  the  backbone,  holds  the  third  part  of  the  arch  of  the 
aorta,  the  trachea,  the  oesophagus,  the  thoracic  duct,  the  vagi 
nerves,  the  azygos  veins,  and  the  sympathetic  chains  of  nerves 
with  their  splanchnic  and  other  branches. 

The  superior  mediastinum  is  formed  by  the  divergence  of 
the  summits  of  the  two  lungs.  It  lies  above  the  horizontal 
plane  of  the  junction  of  the  first  and  second  parts  of  the 
sternum. 

It  contains  the  trachea,  resophagus,  thoracic  duct ;  the  in- 
nominate veins  and  superior  vena  cava  ;  the  phrenic,  the 
pneurnoga,stric,  and  the  left  recurrent  laryngeal  nerves  ;  and 
the  thymus  and  cardiac  lymphatic  glands.  (Thane.) 


The  chest  is  divided  into  certain  regions,  the  boundaries  of 
which  are  merely  approximately  defined  ;  but  for  all  practical 
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purposes  their  situations  are  denoted  by  the  names.  Thus, 
anteriorly,  in  the  middle  line,  we  speak  of  the  suprasternal, 
the  upper  sternal,  and  the  lower  sternal ;  at  each  side  again 
there  are  the  supraclavicular,  the  infraclavicular,  the  mammary, 
and  the  inframammary  regions.  The  lateral  regions  comprise 
the  axillary  and  the  infra-axillary.  Posteriorly  are  the  supra- 
scapular, the  scapular,  the  infrascapular,  and  the  interscapular 
arepe,  the  situations  of  which  speak  for  themselves. 

It  were  always  better,  however,  where  the  exact  localisa- 
tion of  any  phenomenon  is  to  be  recorded,  that  measurements 
be  made  from  some  definite  bone,  such  as  a  vertebra  or  a  bony 
ridge  ;  or  from  some  fixed  landmark,  such  as  the  nipple. 

The  nipple  in  the  male  is  at  the  lower  border  of  the 
junction  of  the  fourth  rib  with  its  costal  cartilage. 

The  junction  of  the  manubrium  sterni  with  the  gladiolus 
can  always  be  felt.  It  is  on  a  level  with  the  middle  line  of 
the  second  costal  cartilage. 

The  scapula  extends  from  the  second  to  the  seventh  ribs. 

Physical  Examination  of  the  Lungs  is  ordinarily  con- 
ducted by  Inspection,  Palpation,  Permnsion,  Auscultation,  and 
Mensuration. 

(A)  Inspection  and  Palpation. — The  patient's  chest 
should,  if  possible,  be  thoroughly  bared  and  exposed  to  view. 
Two  important  factors  in  diagnosis  of  disease  of  the  thorax 
are  thus  displayed,  viz.  its  shape  and  movements.  As  regards 
shape,  we  are  thus  enabled  to  ascertain  whether  the  thorax 
be  of  the  narrow  and  small  type  (spare  chest),  or  deep  and 
well-developed,  both  of  these  varieties  being  consistent  with 
perfect  health.  Or  we  may  detect  the  narrow  chest  with 
flattened  clavicular  regions,  and  narrow  costal  angle  in  a 
phthisical  subject ;  and,  on  the  other  hand,  the  deep,  bulging 
thorax,  with  wide  costal  angle  of  emphysema.  Distortions  of 
thorax,  the  result  of  occupation,  or  of  congenital  or  acquired 
disease  of  the  bony  walls  and  viscera,  will  also  be  revealed. 

Abnormal  conditions  of  veins  and  skin,  local  bulges,  Szc, 
will  also  at  once  be  detected. 

The  inspection  of  the  movements  of  the  chest  during 
respiration  are  equally,  if  not  more,  important. 
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Note  if  there  be  symmetrical  movements  of  both  sides,  or 
if  in  one  side  the  expansions  in  inspiration  be  limited  or  lost, 
and  exaggerated  in  the  opposite  side,  suggesting  impediment 
to  the  entrance  of  air  to  one  lung,  whilst  to  the  other  it  enters 
in  excess  (compensation).  Similarly,  movements  of  the  chest 
walls  may  be  limited  in  certain  aretB,  due  to  some  local 
obstruction  to  the  free  access  of  air  to  that  part. 

By  Palpation  we  are  enabled  to  estimate  in  great 
measure  the  freedom  of  the  respiratory  movements  of  the 
chest  as  a  whole,  whether  they  be  in  excess  or  diminished  on 
one  side,  or  whether  the  conditions  be  confined  to  localised 
areie  or  regions.  Vibrations  in  the  bronchial  tubes,  the  result 
of  inflammatory  thickening  and  exudation  (rcUes),  are  occa- 
sionally transmitted  to  the  chest  walls,  and  rough  pleuritic 
friction  may  often  easily  be  detected  in  thin  subjects  (friction 
thrill).  Vibrations  produced  by  the  voice  (vocal  fremitus)  and 
cough  are  also  valuable  diagnostic  signs  ;  they  are  increased 
where  the  lung  is  solid,  and  diminished  in  pleuritic  eflfusion  or 
in  thickened  pleura. 

(B)  Percussion. — By  sharply  tapping  on  the  parietes  of 
the  chest  (or  other  cavity)  certain  musical  notes  are  elicited. 
The  variation  in  character  and  intensity  of  such  notes, 
together  with  the  sense  of  resistance  afforded  to  the  percussion 
finger,  affords  most  valuable  evidence  of  the  condition  of  its 
contents. 

The  note  which  is  thus  produced  is  in  a  slight  measure 
caused  by  the  vibration  of  the  walls  of  the  chest ;  but  it  is 
more  especially  due  to  the  vibration,  together  with  the  tension 
and  varying  lengths,  of  the  columns  of  air  contained  therein. 

The  methods  by  which  percussion  may  be  practised  are  (i) 
the  mediate,  and  (ii)  the  immediate.  The  former  is  most  fre- 
quently practised,  one  or  more  fingers  of  the  right  hand  being 
used  as  a  hammer,  and  a  finger  of  the  left  liand  or  a  flat  disc 
of  ivory  or  other  material  used  as  a  pleximeter. 

In  immediate  percussion  the  chest  walls  are  smartly  struck 
by  the  tips  of  the  fingers,  or  by  the  flat  hand,  or  by  a  specially 
constructed  rubber  hammer. 

For  all  practical  purposes  the  physician's  fingers  are  quite 


312       DISEASES  or  THE  RESPIRATORY  SYSTEM 


sufficient  aids  to  examination  by  percussion.  Pleximeters  and 
hammers  are,  except  in  rare  cases,  entirely  superfluous.  One 
or  two  fingers  of  the  left  hand  are  to  be  firmly  and  evenly 
placed  on  the  chest  or  part  to  be  examined,  and  then  smartly 
struck  by  the  pulpy  end  of  the  riglit  midde  finger.  An 
appreciable  musical  resonant  note  is  thus  produced  in  those 
areas  of  the  chest  where  healthy  lung  comes  to  the  surface. 
On  the  other  hand,  a  dull  note  is  produced  by  percussion  over 
the  sites  of  solid  organs,  of  tumours,  or  of  efi'used  fiuids. 

One  or  two  precautions  are  necessary  for  perfect  percussion. 
The  fingers  to  be  struck  should  be  firmly  and  evenly  placed  on 
the  chest  parallel  with  the  ribs,  so  as  to  allow  no  air  to  intervene. 
Percussion  should  be  made  from  the  wrist  only,  the  movement 
being  free  and  elastic,  somewhat  like  that  seen  in  the  hammers 
of  a  piano.  Force  is  not  necessary  for  the  production  of  a  good 
note.  Corresponding  regions  of  the  chest  should  be  percussed 
and  compared,  and  similar  methods  and  amount  of  force 
employed,  as  it  is  quite  possible  to  obtain  two  different  notes 
from  corresponding  regions,  if  on  the  one  side  only  an  excess  of 
force  be  used,  or  a  pleximeter  employed.  It  is  well,  also,  to 
remember  that  with  some  perfectly  healthy  lungs  thei-e  is  a 
slightly  increased  resonance  on  the  right  side,  as  compared 
with  the  left. 

It  is  obvious  that  a  healthy  chest  containing  lung  tissue 
distended  to  a  certain  degree  by  the  atmosphere  will,  on  per- 
cussion, give  forth  a  sonorous  note,  excepting  such  parts  of  the 
chest  against  which  liver,  heart,  or  other  solid  bodies  impinge, 
and  where  the  percussion  note  would  be  dull.  We  thus 
speak  of  normal  resonance  and  of  normal  dulness,  and  varia- 
tions from  these  healthy  standards  are  significant  of  local 
disease. 

Abnormal  Percussion  Soimds. — Normal  resonance  may  be 
impaired  only — that  is  to  say,  the  percussion  note  is  not  so 
resonant  as  it  should  be,  but  still  not  sufliciently  flat  to  con- 
stitute dulness.  The  conditions  giving  rise  to  this  are  nume- 
rous. Amongst  the  most  important  are  (1)  imperfect  expan- 
sion of  the  chest  ;  (2)  congestion  of  lung  tissue  ;  (3)  slight 
effusions  ;  and  (4)  general  deposit  of  tubercle. 
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Resonance  may  be  increased  in  varying  degrees  of  intensity. 
'The  hyper- resonance  may  be  general  in  emphysema  of  the 
lungs,  and  especially  in  cases  where  there  is  perforation  of  the 
pleura  and  subsequent  collapse  of  lung  from  equalisation  of  the 
-atmospheric  pressure  (pneumo-thorax)  ;  or  it  may  be  local  only, 
from  patches  of  emphysema,  a  limited  pneumo-thorax,  or  by 
the  action  of  effused  fluid  compressing  the  lung  tissue  into  a 
limited  area,  usually  the  upper  and  inner  regions  of  the  thorax 
(Skodaic  resonance).  It  may  also  be  caused  by  an  inflated 
-stomach  or  bowel. 

Another  abnormal  percussion  sound — the  '  cracked  pot,'  or 
'  bruit  de  pot  fele  ' — is  heard  in  cases  of  cavity  (especially  at 
the  apices  of  the  lungs)  or  in  dilated  tubes.  For  its  perfect 
production  it  is  necessary  that  the  patient's  mouth  be  open  • 
that  percussion  be  sharp,  and  performed  during  the  act  of 
•expiration  ;  that  the  cavity  be  near  the  surface,  but  with  a 
layer  of  crepitant  lung  tissue  overlapping  it  ;  and  that  the 
chest  wall  be  elastic  and  yielding.  It  is,  however,  not  infre- 
quently heard  in  percussing  the  chests  of  perfectly  healthy 
children. 

The  sound  may  be  imitated  by  percussions  on  an  ordinary 
•empty  match-box. 

Normal  dulness,  as  before  stated,  occurs  in  those  parts  of 
the  chest  where  heart,  liver,  and  bodies  more  solid  than  lung, 
impinge.  But  such  arese  of  dulness  may  be  also  diminished 
by  disea.se  in  which  ( 1 )  the  lung  tissue  unduly  overlaps  and 
•displaces  these  solid  organs  (emphysema)  ;  (2)  or  in  which  it 
is  displaced  by  air  (pneumo  thorax).  On  the  other  hand,  we 
speak  of  dulness  being  increased  in  cases  of  marked  consolida- 
tion of  lung  (tubercular  deposit,  new  growth,  pneumonia)  ; 
and  greatly  increased  so  as  to  constitute  '  tubby '  dulness  in 
eS'usions  into  pleura  or  pericardium. 

Percussion  also  yields  another  physical  sign  of  extreme 
value,  viz.  the  sen.se  of  resistance.  It  is  obvious  that  with  a 
pleura  distended  with  air,  or  lung  tissue  that  is  largely 
■emphy.sernatous,  percu.ssion  will  give  a  .sense  of  undue  elasti- 
city a  drum-like  .son.sation  as  well  as  note  ;  whilst  a  thorax 
m  which  the  lung  is  markedly  consolidated,  or  in  which  there 
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is  much  iDleural  fluid,  with  high  tension,  the  dull  percussion 
note  will  be  supplemented  by  a  sense  of  hard  resistance 
which  is  very  characteristic.  These  signs  are  of  great  import- 
ance, in  that  we  often  gain  much  information  by  combining 
the  senses  of  hearing  and  touch. 

Further,  it  is  as  well  to  remember  that  percussion  vai  ies 
even  in  health,  according  to  different  circumstances.  Thus,  it 
gives  a  higher  and  more  resonant  note  in  young  people,  in 
males,  in  athletes,  and  in  the  erect  position  with  the  chest 
thrown  forward. 

We  may  also  deceive  ourselves  by  varying  the  force  of 
percussion  over  different  regions  which  we  wish  to  compare  ; 
or  by  comparing  the  note  yielded  during  inspiration,  when  it 
will  be  slightly  higher,  with  that  during  expiration,  when  the 
pitch  will  be  lower. 

(C)  Auscultation  is  a  term  applied  to  the  method  by  which 
we  recognise  sounds  occurring  in  the  lungs,  heart,  and  also 
the  various  cavities  of  the  body.  It  may  be  practised  by 
placing  one's  ear  directly  over  the  part  to  be  examined 
(immediate  auscultation),  or  by  the  aid  of  a  conducting 
medium,  called  a  stethoscope  (mediate  auscultation). 

Stethoscopes  are  of  various  shapes,  designs,  and  materials, 
and  it  is  perhaps  needless  to  say  that  each  physician  has  a 
liking  for  one  or  other  form  of  instrument  with  which  he  is 
familiar  or  to  which  he  is  accustomed.  It  may,  however,  be 
observed  that  sounds  produced  in  the  respiratory  tract  are 
perhaps  best  heard  with  the  binaural  stethoscojie,  whilst 
heart  sounds  are  probably  easier  detected  by  the  simple  single 
tube. 

In  auscultation  of  the  lungs  we  must  take  note  of  sounds 
produced  by  : 

a.  Jiesjnraiion  (inspiration  and  expiration),  such  as  their 
character,  relative  duration,  or  their  accompaniment  by 
musical  or  othei-  abnormal  noises.  It  should  be  remembered 
that  the  expiratory  sounds  are  most  important. 

b.  Voice  (whispered  and  spoken)  with  all  its  modifica- 
tions, known  as  diminished  or  increased  vocal  resonance, 
pectoriloquy,  tegophony,  &c. 
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c.  Cough,  which  may  be  considered  as  a  combination  of 
voice  and  respiration. 

Normal  Auscultatory  Sounds  of  Lungs. — a.  Bespira- 
tory. — The  vesicular  murmur  is  that  which  is  produced  by  air 
passing  through  healthy  bronchial  tubes  into  healthy  terminal 
air  sacs.  It  has  been  likened  to  the  noise  of  a  gentle  breeze, 
or  to  the  sighing  of  the  wind  through  a  tree  in  summer.  It 
is  best  marked  towards  the  bases  and  sides  of  lungs,  that  is  to 
say,  furthest  from  large  bronchial  tubes.  Always  distinct  in 
children,  in  thin  persons,  and  in  women.  It  should  be  well 
heard  on  both  sides  of  the  chest,  and  any  deviation  in  intensity, 
duration,  or  rhythm  is  suspicious  of  disease.  In  children  the 
breathing  is  generally  arrested  for  a  few  seconds  during  stetho- 
scopic  examination. 

Bronchial  breathing. — The  sound  produced  by  air  passing 
through  and  causing  vibrations  in  a  healthy  bronchial  tube. 
It  varies  in  intensity  from  the  loud  noise  heard  over  the 
trachea  (tracheal  breathing)  to  the  sound  heard  over  the  lai'ge 
bronchial  tubes  at  the  root  of  a  lung.  It  diminishes,  in 
health,  away  from  the  larger  tubes  ;  or,  in  other  words,  if  we 
auscultate  in  those  situations  where  the  vesicular  murmur  is 
most  predominant  and  can,  as  it  were,  drown  the  somewhat 
feeble  tones  in  the  smaller  tubes.  Some  of  the  vibrations  are 
also  produced  at  the  rima  glottidis,  and  conveyed  to  the  ear 
by  large  bronchial  tubes  and  the  stethoscope,  the  one  being,  as 
it  were,  continuous  with  the  other. 

t>.  VorMl. — In  a  normal  chest  the  voice,  produced  at  the 
vocal  cords,  and  modulated  or  modified  by  the  buccal  cavity, 
comes  to  the  ear  of  the  auscultator  as  a  buzzing  sound  attended 
by  fremitus.  It  is  known  as  vocal  resonance,  and  best 
heard  over  the  larynx,  trachea,  and  larger  tubes.  It  is 
stronger  on  the  right  side  than  on  the  left,  in  front  than 
behind,  in  men  than  in  women,  and  it  is  produced  better  by 
high  than  by  low  notes.  Vocal  resonance  may,  in  disease, 
Vje  lost  altogether,  or  greatly  exaggerated  ;  or  present  various 
modifications,  such  as  bronchopliony,  pectorilociuy,  .-pgophony, 
m  consolidation  of  lung  tissue,  cavity  of  lung,  or  pleural 
efFusion  respectively. 
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c.  Cough.  Resjnratory  and  Vocal. — Consisting  as  it  does  of 
a  long  inspiration  followed  by  an  explosive  expiration,  cough 
may  also  be  modified  according  to  the  variations  in  breathing 
which  are  mentioned  under  the  various  headings,  but  in  a  moi-e 
marked  degree.  It  has  also  the  advantage  that  it  presents 
differences  which  may  also  be  present  in  the  voice  sounds.  We 
thus,  as  it  were,  obtain  a  double  test.  If  we  wish  to  apply  it 
as  a  test  for  vocal  phenomena,  we  listen  over  the  .situation  of 
the  larger  tubes  ;  if  as  a  test  for  respiration,  over  the  bases 
and  sides  of  the  lungs. 

Abnormal  Auscultatory  Sounds  in  Lungs. — a.  Respi- 
ratory.— Modifications  of  vesicular  murmur.  1.  Too  loud 
(puerile  breathing).  A  harsh,  loud  character  of  breathing,  in 
cases  where  extra  work  is  thrown  on  the  lung  or  portion  of 
lung,  as  in  compression  of  bronchial  tubes,  or  collapse  of 
lung,  &c. 

2.  Too  feeble.  — In  emphysema,  compression  of  lung  by 
fluid,  pleural  adhesions,  atrophy  of  chest  muscles  (senile 
breathing). 

3.  Irregidarity  of  rhythm. — Varying  in  degree  from  'jei'ky  ' 
to  '  cog- wheeled  '  respiration.  This  may  be  due  to  pleural 
adhe.sions  which  are  not  yet  firm  ;  to  obstruction  in  smaller 
bronchial  tubes  ;  or  it  may  be  due  to  defective  nerve  imiDulse 
(in  nervous  subjects) ;  or,  again,  to  direct  cardiac  impulse 
(hypertrophy  or  aneurysm). 

4.  Mudificatio7is  of  bronchial  breathing. — In  intensit}',  over 
sites  where  it  is  usually  heard  ;  and  in  situation  (tubular 
breathing),  when  heard  over  area^  in  which  it  is  normally 
absent  (consolidation  or  compression  of  lung). 

5.  Caverno'Uti  breathing.  — A  loud,  hollow,  respiratory  mur- 
mur, bronchial  in  character,  but  exaggerated  by  the  glottic 
sounds  reverberating  through  a  hollow  cavity  or  dilated  tube. 
The  cavern  must  be  in  communication  with  a  patent  tube.  If 
the  cavity  be  of  extreme  size,  the  sounds  are  more  intensified 
still,  and  are  then  known  as  amjthoric  re.tjri ration. 

6.  Moist  .sounds  may  be  produced  in  tubes  (large  and 
small),  in  vomicre,  in  alveoli  of  lungs,  and  in  the  pleural  cavities. 
They  are  produced  by  the  passage  of  air  tlii'ough  fluids  of 
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varying  density.  The  sounds  may  differ  in  volume,  pitch,  and 
in  other  general  characters,  and  are  called,  according  to  their 
degrees  of  fineness,  fine  crepitations  ;  subcrepitant  rdles  ;  and 
rail's. 

Fine  crepitation,  or  crepitant  rale,  is  of  extreme  fineness, 
heard  during,  and  especially  at  the  end  of,  inspiration.  It 
is  a  typical  physical  sign  of  pneumonia  at  about  the  end  of 
the  first  stage.  It  is  generally  supposed  to  be  produced  in  the 
air  cells  only,  and  resembles  the  noise  made  by  twisting  one's 
hair  between  the  finger  and  thumb.  Coughing  does  not  remove 
ir,  nor  alter  its  character. 

Subcrepitant  rdle. — A  crackle,  coarser  than  the  preceding, 
and  generated  possibly  in  air  cells  and  smaller  tubes.  It 
is  proof  of  the  liquid  contents  of  tubes  and  air  cells,  and 
of  the  expansion  and  recoil  of  the  latter.  It  accompanies  in- 
spiration and  expiration. 

Mucous  rdle. — The  coarsest  of  the  three.  It  may  accom- 
pany inspiration  only,  or  expiration  only,  or  both.  It  is 
profluced  by  the  bursting  of  air  bubbles  in  fluid  contained 
in  medium-sized  tubes.  The  frequency  of  the  bubbles,  and 
therefore  the  character  of  the  rale,  varies  according  to  the 
strength  of  the  respiratory  effort,  and  also  with  the  quantity  and 
quality  of  the  fluid.  It  may  also  be  so  coarse  in  character 
•when  generated  in  large  primary  tubes  as  to  give  rise  to 
?u  ruling. 

7.  Metallic  tinkling  is  the  distinctly  musical  character,  or 
splash,  which  is  occasionally  imparted  to  a  moist  sound  of  the 
coarser  .sort.  It  is  .significant  of  a  large  cavity,  with  smooth 
and  thick  walls,  containing  fluid  and  air. 

8.  Ple^i/ritic  friction  is  produced  by  the  movements  of  the 
two  surfaces  of  pleura  which  have  been  roughened  by  inflam- 
mation. It  may  resemVjle  crepitation  ;  but  in  the  early  stage 
it  distinctly  suggests  a  dry,  rough  surface,  as  it  is  quite  super- 
ficial, and  apparently  produced  immediately  beneath  the 
stethoscope. 

9.  Hu,cr,ufision  is  the  sound  which  is  produced  by  shaking 
^  patient  in  whom  there  is  air  and  fluid  in  the  plounil  cavity. 
It  is  frequently  di.stinctiy  musical  in  character,  resembling  the 
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sound  produced  by  shaking  a  leather  bottle  contaimng  son)e 
fluid.  Although  not  a  respiratory  phenomenon,  it  may  be 
conveniently  mentioned  here. 

10.  Dry  sounds  are  produced  by  mechanical  agencies, 
somewhat  similar  to  those  which  generate  moist  sounds,  such 
as  air  passing  through  tubes  diminished  in  calibre,  by  spasm, 
by  peribronchial  pressure,  by  swollen  mucous  membrane,  or 
by  thickened  secretion.  The  sounds  vary  in  pitch,  according 
■as  they  are  generated  in  the  larger  pipes  (sonorous  rhonchus) 
or  in  the  smaller  (sibilus,  or  sibilant  rhonchus).  Rhonchus 
is,  therefore,  a  note  of  low  tension,  produced  with  inspiration 
or  expiration,  but  especially  the  latter,  and  is  best  heard  in 
cases  of  chronic  bronchitis,  where  the  elastic  recoil  of  lung 
tissue  is  impaired.  It  has  been  likened  to  a  snore,  or  a  dove's 
cooiug.  The  coarser  rhonchi  may  cause  a  distinct  vibration  in 
the  thorax,  perceptible  to  the  hand  placed  on  the  chest  (rhon- 
chus fremitus).  Sibilus  is  a  characteristic  whistle,  audible 
at  some  distance  from  the  patient.  It  is  heard  in  inspiration 
and  expiration,  the  latter  especially. 

b.  Vocal. —Modifications  of  vocal  resonance.  As  stated 
before,  the  spoken  voice  is  most  distinctly  heard  when  the 
stethoscope  is  placed  over  the  trachea  and  bronchi  and  their 
larger  subdivisions,  and  it  diminishes  in  strength  as  we  listen 
further  away  from  these  larger  and  comparatively  solid-walled 
conductors,  till  at  the  sides  and  bases  of  the  lungs  it  becomes 
a  mere  buzzing  sound. 

Vocal  resonance  may,  however,  undergo  several  modifica- 
tions in  disease  :  (I)  It  may  be  increased  (bronchojjliony)  in 
situations  where  it  is  normally  weak,  as  when  patches  of  con- 
solidated oi'  condensed  lung  tissue  act  as  good  conductors  of 
the  vibrations  in  the  trachea  and  bronclii.  Largely  dilated 
bronchi  would  produce  similar  eSects,  the  vocal  sounds  then, 
however,  being  attended  by  a  metallic  echo,  such  as  is  produced 
by  speaking  down  a  trumpet  {amphoric  resonance).  (2)  On 
the  other  hand,  it  may  be  (/InrinisheJ  or  entirel}'  lost,  when 
the  lung  is  surrounded  by  fluid  (serum,  pus,  hydatid,  etc.),  or 
in  cases  of  atelectasis,  or  of  collapse  of  lung  (pneu mo- thorax, 
chronic  bronchitis).    {^)  PectoriloquT/,  another  modification  of 
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vocal  resonance,  is  a  term  applied  to  that  phenomeuon  heard 
when  the  articulate  voice  of  the  patient  is  conducted  through  the 
chest  and  the  stethoscope  to  the  auscultator's  ear.  Although 
generally  significant  of  a  cavity,  or  of  a  dilated  bronchial  tube, 
it  is  by  no  means  always  present  in  these  conditions.  For  the 
perfect  production  of  the  sound  two  factors  seem  to  be  necessary 
—  viz.  au  echoing  cavity  with  free  access  of  air,  surrounded  by 
condensed  lung  tissue.  In  marked  examples,  even  the  whis- 
pered voice  is  plainly  conducted  {ichisperiiig  pectoriloquy),  so 
that  the  patient's  words  are  distinctly  conveyed  up  the 
stethoscope  to  the  ears  of  the  physician.'  (4)  ^gophony, 
yet  another  modification  of  vocal  resonance,  is  a  term 
applied  to  the  musical  squeak,  or  'goat's  bleat,'  which  is 
heard  when  there  is  a  slight  amount  of  fluid  in  the  pleura. 
The  voice  being  compared  to  a  bell,  or  a  musical  chord,  has 
certain  of  its  harmonics,  especially  the  graver  ones  or  those 
of  low  tension,  arrested  or  obstructed  in  their  transmission 
through  media  of  varying  density  (lung  tissue,  fluid,  chest 
wall).  Thus  the  lower  notes  of  the  chord  become  lost, 
whilst  the  higher  ones,  or  those  of  greater  tension,  easily 
penetrate  to  the  auscultator.  Hence  the  voice  becomes 
queaky  and  bleating.  On  the  other  hand,  in  cases  of  large 
effusion,  of  pyo-thorax,  or  of  thickened  pleura,  the  vocal 
resonance  becomes  completely  absorbed,  as  it  were,  and  is 
entirely  unheard. 

c.  Cough  presents  to  one's  ear  divers  variations  in  disease, 
and  it  has  the  advantage  of  combining  certain  vocal  and 
respiratory  phenomena.  It  may  be  cavernous  over  situations 
where  pectoriloquy  and  amphoric  breathing  are  heard  ;  or,  on 
the  other  hand,  it  may  be  bronchial  where  there  are  bronchial 
breathing  and  bronchophony.  Beyond  this  it  has  a  value  of 
its  own  in  physical  diagnosis,  since  by  the  violent  i-espiratory 
efforts  whicli  it  occasions  we  may  elicit  rales  or  otlier  moist 
sounds  which  would  not  be  produced  by  ordinary  respiratiou. 
Cough  varies  in  intensity,  in  character,  and  in  its  causation. 

'  A  «oo'l  imitation  of  broncliophony  and  of  whiHjxu-ing  poctorilocjuy 
may  be  profluct-d  by  placing  one's  fingers  in  botli  cars  and  respectively 
speaking  or  whispering  some  test  word,  such  as  '  ninety-nine  '  or  the  like. 
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These  are  discussed  or  mentioned  in  the  various  diseases 
which  it  accompanies. 

A  combined  auscultatory  and  percussion  method  of  de- 
tecting pneumo-thorax,  or  even  large  cavity,  may  be  practised 
by  listening  over  the  side  of  the  chest  which  is  presumed  ta 
be  the  seat  of  pneumo-thorax,  whilst  an  assistant  places  a  coin 
over  another  region  of  the  thorax  of  the  same  side,  and  strikes 
it  with  some  metal  instrument.  This  produces  a  musical 
reverberation,  which  is  known  as  bruit  d'airain. 

(D)  Mensuration  of  the  chest  may  be  made  by  an  ordinary 
tape  measure  or  by  callipers.  In  comparing  the  two  sides  we 
take  the  dimensions  from  the  spine  of  a  vertebra  to  a  corre- 
sponding level  at  the  mid-sternal  line.  The  callipers  are 
mostly  used  to  record  the  antez'O-posterior  diameters  of  the 
chest.  The  actual  girth  of  the  chest  is  taken  at  the  line  of 
the  nipples,  or  at  the  xipho-sternal  articulation. 

Asymmetry  can  be  graphically  recorded  by  the  cyrtometer, 
an  instrument  or  flat  ribbon  of  lead  or  other  pliable  metal, 
having  a  hinge  which  is  placed  at  the  back  over  the  vertebral 
spines.  This  can  then  be  moulded  so  as  to  fit  any  def)ression 
or  bulging  of  the  chest  wall ;  and  when  the  instrument  is 
removed  its  sinuosities  are  easily  traced  by  a  pencil  on  a  sheet 
of  paper. 

In  a  healthy  person  it  should  be  remembered  that  measure- 
ment of  the  right  side  is  almost  an  inch  in  excess  of  that  of 
the  left. 
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EXAMINATION  OF  THE  LUNGS 

Table  of  Phtsical  Signs 


Xormal 


Abnonnal 


I  Normal 
movement 


A.  Inspection  y 
and  palpation  \ 


Normal 
fremitus 

V 

/  Normal 
resonance 


.  Percussion 


Condition 
Impaired 

movement 
Increased 

movement 
Lost  move-  ] 
ment  J 
Jerky   .  . 
Friction  i 
fremitus  1 
Increased .  . 
Diminished,  or 
Lost     .  . 
Impaired  or  ) 
diminished  J" 
Increased  .  . 
Tympanitic  . 


Signifioauoe 
I   Consolidation  of  lung  • 
i  adhesions  of  pleura,  &c. 
}  Compensation 

)  Pneumo-thorax ;  fluid 
>     in  pleura 

Nervous  probably 
1  Pleurisy  before  or 
'     after  effusion 

Consolidation  of  lung 
Thickened  pleura 
Pleural  fluid 


Normal 
dulness 


Normal 
resistance 


'  Skodaic 

( 

'  Cracked  pot '  ^ 
(hruit  depot  feU)  I 

Diminished  . 

Increased  . 
'  Tubby  >  dul- 
ness 

Diminished  . 


.       ,  Normal 
'vuscultation  vesicular 
murmar 


Increased  . 

Harsh,  puerile, ) 
or  exaggerated  / 
Feeble  .  . 


Distant 


i 


Prolonged expi-  , 
ratory  murmur  / 
Crepitation  . 


Early  consolidation 

Emphysema 
Pneumo-thorax 
Lung  in  immediate 
contact  with  chest 
wall  by  reason  of 
fluid  in  pleura 
Cavity,  or  dilated 
tube 

Slight  pneumo-thorax 

or  emphysema 
Consolidation  of  lung 
Fluid  in  pleura  (pus, 

or  serum) 

Pneumo-thorax  or  em- 
physema 

Consolidated  lung, 
fluid,  or  new  growth 

Increased  compensa- 
tory action 

Diminished  action 

Colhipse  of  lung  with 
interposition  of  fluid 
or  other  medium  | 

Early  consohdation ;  ' 
emphysema  j 

Early  pneumonia 
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Kormal 


C.  Auscultation  < 


Normal 
vesicular 
murmur 


Abnormal 


D.  Vocal  / 


Normal 
resonance 


E.  Cough 


Condition 
Crepitation 

(redux) 
Bronchial 

breathing 
Cavernous  or 

amphoric 

Rilles  (crepi- 
tant and 
subcrepitant) 

Large  moist 
sounds 

Gurglings  .  . 

Metallic 
tinkling 

Friction    .  . 

„     (redux)  { 

Succussion  > 
splash  ) 

Ehonchus  and  i 
sibilus  ) 

Bruit  d'airain' 
(a  combined 
auscultatory 
and  percus- 
sion sign 

Absent  .    .  . 

Bronchophony 
iEgophony  . 

Pectoriloquy 


Amphoric 
resonance 

Cavernous  or 

amphoric 
jEgophonic  . 


Significance 
Late  pneumonia,  pleu 

risy  (resolution) 
Consolidation  ol 

lungs 

Cavity  in  lung,  or  ( 
bronchiectasis  I 

Breaking  down  of  lung' 
tissue,  or  fluid  secre- 
tion in  the  smaller| 
tubes 

Bronchitis  of  largerj 
tubes 

Cavity,  or  greatly 
dilated  tubes 

Large  cavern  with 
surrounding  consoli- 
dated area 

Pleurisy 

Pleurisy  (after  absorp- 
tion of  fluid) 

Pneumo-thoras,  with 
fluid  I 

Obstructed  bronchial 
tubes 


Pneumo- thorax 


Pus  or  greatly  thick- 
ened pleura  1 

Consolidation  of  lung  1 
tissue 

Pleuritic  eiTusion  I 
Lung  cavity,  dilated  ; 

tube,  or  consoHdated 

lung 

Large,  smooth-walled 
cavity,  or  pneumo- 
thorax (allied  to  bruit 
d'airain) 

Large  cavity 

Pleuritic  eflusion 


The  above  table  is  by  no  means  complete ;  but  it  is  a  list  of  the 
physical  signs  most  commonly  met  with,  and  the  nomenclature  is  that 
which  is  in  common  use.  Por  an  extended  table  see  Powell's  '  Discasei^ 
of  Lungs.' 
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LARYNGITIS 

Definition. — An  inflammation  of  the  mucous  membrane  of 
the  larynx.  Two  forms  must  be  recognised,  the  acute  and  the 
chronic. 

Pathology. — In  a  mild  attack  the  laryngeal  mirror  (which 
is  well  tolerated)  gives  the  following  appearances  :  redness  and 
congestion  of  mucous  membrane,  especially  above  and  below 
the  true  vocal  cords.  The  mucous  membrane  is  also  dry  and 
swollen  at  first,  then  pours  out  a  thick,  gummy,  and  occasionally 
a  flaky  exudation.  These  changes  may  involve  the  whole  of 
the  larynx  as  high  up  as  the  epiglottis  and  aryteno-epiglottic 
folds  ;  but  the  oedema  of  the  true  vocal  cords  is  not  usually 
so  intense  as  in  other  parts.  This  condition  may  gradually 
subside,  or  the  inflammation  may  become  more  intense  and 
extend  to  the  sub-mucous  tissues  and  perichondrium,  and 
downwards  to  the  trachea.  The  muscles  of  phonation  cease 
to  act ;  the  vocal  cords  are  fixed  ;  and  the  exudation,  at  times, 
is  so  firm  as  to  resemble  a  true  membrane.  Frequently  these 
changes  assume  a  chronic  type,  when  the  mucous  follicles 
become  enlarged,  and  shallow  ulcers  form.  Such  conditions 
are  then  more  than  su.spicious  of  a  syphilitic  or  tubercular 
taint.  Their  healing  process  gives  rise  to  much  cicatricial 
tis-sae,  and  sub.sequent  laryngeal  stenosis. 

Acute  Laryngitis 

Causation.— Direct  Injury. — Externally,  from  violent 
pressure,  wounds  and  blows  ;   internally,  from  mechanical 

Y  2 
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irritation,  such  as  scalding  water,  acids,  inhaled  foreign  bodies, 
or  from  direct  inoculation  of  contagious  expectoration.  It 
may  also  be  produced  by  exposure  to  cold  air,  or  by  shouting 
and  straining  the  voice.  It  is  frequently  secondary  to  other 
diseases,  notably  small-pox,  scarlet  and  other  fevers,  also 
syphilis,  tubercular  disease  of  the  lungs,  and  Bright's  disease. 
It  is  said  to  be  more  commonly  rnet  with  in  towns  than  in 
country  places. 

Symptoms. — There  is  usually  a  little  febrile  disturbance, 
and  beyond  that,  such  symptoms  as  would  be  caused  by  an 
obstruction  to  the  entrance  of  air  by  the  inflamed  larynx. 
Thus  there  are  a  slight  hoarseness,  a  husky  cough  with  difficulty 
of  breathing,  and  dysphagia.  From  this  point  the  disease 
may  subside,  or  it  may  advance  to  a  more  severe  condition,  in 
which  there  is  almost  complete  aphonia,  with  stridulous 
cough  and  inspiration,  intense  pain  on  movement  of  the  larynx, 
and  a  dusky,  anxious  expres.sion  of  countenance.  The  laryngeal 
secretion,  which  was  at  first  arrested,  becomes  profuse  and  of 
a  muco-purulent  or  semi-membranous  consistence.  Added  to 
this  there  are  urgent  dyspnoea  (shown  by  the  activity  of  the 
extraordinary  muscles  of  respiration,  staring  eyeballs),  a  feeble 
irregular  pulse,  and  if  relief  be  not  afforded,  the  patient  passes 
into  delirium  and  coma,  death  ensuing  from  asphyxia. 

The  signs  as  observed  by  the  laryngoscope  are  as  follows  : 
the  larynx  is  seen  to  be  reddened,  especially  towards  the  pos- 
terior ends  of  the  vocal  cords,  which  are  partially  paralysed  and 
thus  fail  to  approximate  to  each  other  in  the  middle  line. 

The  acute  attack  rarely  lasts  longer  than  live  days. 

Treatment. — Local. — Externally  apply  cold  compresses, 
ice,  or  hot  fomentations.  If  the  strength  be  good,  five  or  six 
leeches  may  be  applied,  or  even  a  blister ;  but  these  applications 
are  best  at  some  little  distance  from  the  seat  of  inflamm.ation. 
Internally  use  atomised  drugs,  in  solution  or  dry,  such  as 
tannate  of  alum  (gr.  v.  to  sulphate  of  zinc  (gr.  xx.  to  oz.), 
or  strong  solutions  of  nitrate  of  silver  (gr.  xx.  to  oz.)  or  of 
perchloride  of  iron.  It  is  essential  that  local  medication  be 
performed  by  the  aid  of  the  laryngoscope,  else  the  drugs  may 
easily  be  passed  into  the  pharynx  and  rcsophagus. 
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Should  these  steps  fail  to  relieve,  we  may  scarify  the 
posterior  surface  of  the  epiglottis,  or  perform  tracheotomy. 
The  danger  of  the  latter  step  is  enhanced  by  its  being  deferred 
too  long.    Nor  has  it  been  successful  in  very  young  children. 

General. — The  patient  must  be  placed  in  a  warm  room,  the 
temperature  of  which  should  be  kept  up  night  and  day  to  a 
point  between  60°  and  70°  F.  Let  the  atmosphere  be  moist 
;is  well  as  warm.  Use,  therefore,  a  bronchitis  kettle,  the  steam 
of  which  may  be  medicated  (eucalyptol,  turpentine,  or  conium). 
Assistance  will  be  derived  from  purgatives,  diaphoretics  ; 
whilst  aconite  may  be  tried  in  the  early  stages  with  a  view 
to  lowering  of  temperature.  When  the  acute  stage  of  the 
attack  is  passed,  saline  diaphoretics,  and  perhaps  expecto- 
rants (squill,  senega,  ipecacuanha,  and  iodide  of  potassium)  are 
indicated. 

It  is  necessary  to  be  on  oar  guard  against  a  recurrence  of 
the  more  serious  conditions. 

(Edematous  Laryngitis 

This  variety  of  laryngitis  is  usually  acute.  It  occurs  from 
inhalation  of  septic  matter  ;  or  it  may  be  secondary  to  specific 
fevers,  phthisis,  syphilis,  Bright's  disease,  and  general  inflam- 
mation of  the  areolar  tissues  of  the  neck  (Ludovic's  angina). 

Symptoms  are  mainly  characterised  by  the  supervention 
of  rapid  and  acute  dyspnoea,  dysphagia,  and  hoarseness. 
Larj-ngoscopically  we  find  extensive  oedema  of  the  epiglottis 
and  of  the  aryteno-epiglottidean  folds,  the  mucous  surface 
generally  of  the  larynx  being  bright  red.  The  true  vocal 
cords,  however,  generally  escape. 

Prognosis  will  depend  entirely  on  the  cause  and  the 
amount  of  respiratory  obstruction.  Obviously  capes  due  to 
septic  causes  are  dangerous  independent  of  the  amount  of 
dy.spnrea. 

Treatment — Vigorous  local  measures  are  necessary  to 
remove  the  wJema.  Ice  may  be  given  to  suck.  Apply 
leeches  externally  over  the  larynx,  or  freely  scarify  the  swollen 
surface  of  the  epiglottis.  If  relief  be  not  speedily  obtained, 
perform  tracheotomy  without  delay.    Subsequent  treatment 
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of  the  cedema  should  be  by  means  of  astringent  sprays  or 
gargles  of  tannin  or  catechu. 

Chronic  Laryngitis 

Causation. — A  previous  acute  attack  ;  chronic  Bright's 
disease  ;  syphilis  ;  tubercle  ;  and  new  growths.  It  may  also  be 
caused  by  the  constant  action  of  inhaled  irritant  gas  and 
minute  particles  suspended  in  the  air  ;  or  it  may  extend  from 
the  pharynx  as  a  result  of  chronic  alcoholism. 

Symptoms. — Cough,  hoarseness,  or  complete  aphonia,  and  a 
constant  desire  to  clear  the  throat  are  the  principal  symptoms, 
to  which  may  be  added,  from  time  to  time,  some  of  the  signs 
described  in  the  acute  form  of  laryngitis.  Occasionally  there 
is  a  laryngeal  form  of  ozseua.  The  Liryngoscopic  examination, 
however,  is  the  most  important  factor  in  diagnosis.  With 
this  instrument  we  may  see  a  swollen  and  congested  or  opaque 
and  granular  state  of  the  cords  and  mucous  membrane 
generally,  the  aryteno-epiglottidean  folds  being  most  involved. 
The  mucous  glands  are  enlarged.  In  syphilis  and  tubercular 
phthisis,  ulceration  to  a  more  or  less  extensive  degree  may 
be  present.  Any  part  of  the  larynx  may  be  thus  eroded,  and 
as  a  secondary  consequence  infiltration  may  extend  to  the 
various  cartilages  of  the  larynx  and  to  the  tissues  beyond. 
Hence  the  expectoration  may  he  profuse,  ofTensive,  purulent, 
and  at  times  may  contain  debris  of  necrosed  cartilage  and 
bone.  Smart  haemorrhages  may  thus  arise.  Recovery  is 
apt  to  be  complicated  by  stenosis  of  some  one  or  other  part  of 
the  tube. 

Treatment. — Local  most  important.  Treat  any  acute 
exacerbation  as  described  in  previous  section.  The  laryngo- 
scope should  be  used  in  the  application  of  local  remedies. 
Sir  M.  Mackenzie  recommended  the  application  of  chloride 
of  zinc  (gr.  xxx.  ad  5,).).  Or  we  may  spray  with  equal  pai-ts 
of  sulphurous  acid  and  water,  or  use  the  iodine,  creasote,  and 
other  astringent  and  sedative  vapours  of  the  Pharmacopoeia. 
Lozenges  of  catechu,  if  the  mucous  secretion  be  excessive, 
and  of  morphia  with  ipecacuanha  if  there  be  much  pain  or 
irritation,  are  valuable. 
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The  general  treatment  will  consist  of  change  of  climate, 
sea  voyages,  cod-liver  oil,  and  tonics  in  case  of  phthisical 
laryngitis ;  -whilst  mercury  and  iodides  are  indicated  in 
syphilitic  disease.  Attempts  to  use  the  voice  should  be 
forbidden.  In  the  treatment  of  laryngitis,  the  result  of  new 
growth,  the  question  of  extirpation  thereof  (intra-laryngeal, 
or  extra-laryngeal),  or  the  removal  of  part  or  the  whole  of 
the  larynx  must  be  anxiously  considered  and  weighed.  It  is 
worse  than  cruel  to  delay  this  surgical  help  if  the  necessity 
be  obvious,  and  the  case  otherwise  suitable. 

Aphonia  Clericorum  (Clergyman's  Sore  Throat) 

Definition. — A  form  of  chronic  lai'yngitis,  in  Avhich  there 
is  hypertrophy  of  the  mucous  glands  of  the  larynx  and  at 
times  retention  of  their  contents.  The  condition  is  not  always 
confined  to  the  larynx,  but  may  extend  to  the  pharynx  and 
uvula.  There  is  also  probably  a  strong  neurotic  element  in 
each  case. 

Symptoms. — Such  as  would  attend  a  mild  form  of  chronic 
laryngitis.  There  is  slight  hoarseness  or  huskiness,  which  is 
increased  during  prolonged  vocal  exertion.  The  voice  after  a 
time  may  be  entirely  lost,  or  reduced  to  a  harsh  whisper,  or 
it  may  suddenly  become  lost  in  the  middle  of  a  discourse, 
although  fairly  strong  at  the  onset. 

Treatment. — See  Chronic  Laryngitis,  p.  326. 

Tubercular  Laryngitis 

This  variety  is  almost  invariably  a  secondary  complication 
to  pulmonary  tuberculous  disease. 

The  symptoms  are  practically  the  same  as  in  the  ordinary 
forms  of  chronic  laryngitis  ;  and  in  our  experience  such  cases 
run  an  extremely  rapid  course  to  a  fatal  termination.  On 
laryngoscopic  inspection  we  find  minute  grey  tubercles 
spread  over  the  mucous  surface  of  the  larynx.  They  are 
most  numerous  near  the  arytenoid  cartilages,  and  in  the 
aryteno-epiglottidean  folds.  Their  presence  leads  to  general 
laryngitis,  accompanied  by  ccdema  of  the  mucous  membrane. 


828       DISEASES  OF  THE  LAEYNX  AND  TRACHEA 


After  a  time  the  tubercular  nitisses  ulcGrato,  tliG  ulcGrs  tGndin'^'" 
to  coalesce,  but  not  to  form  even  then  very  large  patches.  In 
severe  and  chronic  cases  the  inflammatory  processes  may 
extend  to  the  cartilages,  and  produce  erosion  and  necrosis  of 
these  parts. 

The  diagnosis  is  obviously  completed  by  finding  signs  of 
tubercular  disease  of  the  lungs. 

Treatment. — Apart  from  the  general  treatment  of  the 
plithisical  condition,  local  remedies  are  required  to  allay  cough 
and  dysphagia.  Morphia  and  starch  insufflations  are  best. 
The  tube  by  which  they  are  applied  must  be  passed,  by  the  aid 
of  a  mirror,  over  the  ejjiglottis,  and,  if  possible,  directly  to 
the  ulcerated  surfaces,  else  in  unskilful  hands  the  remedy 
may  be  sent  into  the  pharynx.  Solutions  of  hydrochlorate  of 
cocaine,  or  of  nitrate  of  silver,  are  also  useful. 

LARYNGISMUS  STRIDULUS  (Spasm  of  Glottis, 
Ealse  Croup) 

Definition. — Sudden  attacks  of  dyspnoea,  due  to  spasm  of 
the  glottis,  occurring  for  the  most  part  in  young  children  during 
sleep,  with  intervening  periods  of  apparent  health. 

Causation. — Obscure,  It  is  said  to  '  run  in  families,'  and 
has  been  attributed  to  :  (i)  irritation  of  the  recurrent  laryn- 
geal nerve  from  pressure  of  enlarged  bronchial  glands  or  of 
thymus  ;  (ii)  irritation  of  vagus  centre  ;  (iii)  rickets  ;  (iv) 
reflex  irritation  from  worms  or  irritant  food  in  the  intestines  ; 
(v)  direct  irritation  of  the  mucous  membrane  of  the  larynx 
from  cold  air,  etc. 

Pathology. — The  laryngoscope  reveals  an  injected  mucous 
membrane  with  oedema  below  the  vocal  cords.  There  is  at 
first  a  dryness  of  the  mucous  surfaces,  which  is  followed  by 
copious  catarrhal  secretion. 

Symptoms. — The  disease  begins  suddenly,  almost  always  in 
the  night,  and  usually  follows  a  slight  '  cold.'  The  child  is 
roused  from  sleep  by  a  fit  of  coughing  of  a  '  croupy  '  character. 
The  inspirations  are  laboured  and  noisy,  attended  by  dilatation 
of  the  nostrils,  and  a  characteristic  whimper  or  cry  between 
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the  inspiratory  efibrts.  The  expression  of  face  is  anxious,  the 
skin  hot  and  flushed,  and  the  pulse  quickened.  The  struggle 
for  breath  is  so  severe  that  the  child  may  tear  at  its  mouth  or 
throat,  or  cling  to  its  nurse  for  help.  The  attack  usually  lasts 
from  about  twenty  minutes  to  an  hour,  when  the  patient  sinks 
into  a  quiet  sleep  with  few  or  no  symptoms  of  the  previous 
struggle  beyond  a  little  inspiratory  stridor.  A  second  attack, 
however,  may  occur  spontaneously  during  the  night  ;  or  it 
may  be  immediately  excited  by  pressure  on  the  windpipe. 
Sometimes  a  similar  outbreak  occurs  during  the  next  one  or 
two  succeeding  nights,  but  rarely  beyond  this,  although  renewed 
attacks  may  supervene  during  a  twelvemonth. 

Treatment. — There  is  no  remedy  against  the  recurrence  of 
attacks.  Small  doses  of  iodide  of  potassium  and  aconite  have 
been  advocated.'  Emetics  cause  unnecessary  weakness.  A 
'  whiflF '  of  chloroform  is  probably  more  useful.  A  greased  rag- 
applied  to  the  throat  is  a  soothing  remedy.  Small  doses  of 
oxymel  of  squill  may  be  given  during  the  daytime.  Protect 
the  child  against  exposure  to  cold.  Let  the  diet  be  carefully 
regulated  and  restricted  to  milk  during  the  periods  of  attack. 
Keep  the  patient  in  a  warm  room  till  all  symptoms  have 
vanished.  The  disease  is  seldom  fatal,  but  it  may  precede  an 
attack  of  true  membranous  croup.  (See  Henoch's  '  Children's 
Diseases,'  Xew  Sydenham  Society,  1889.) 

TRACHEITIS 

Definition. — An  inflammatory  condition  of  the  mucous 
membrane  of  the  trachea.  It  may  assume  an  acute  or  a 
chronic  lorra. 

Causation. — Similar  to  laryngitis.  It  is  also  frequently 
secondary  to  inflammatory  aflections  of  the  large  bronchi,  or 
it  rnay  be  cau.sed  by  pressure  (aneurysm,  new  growth),  injury, 
Burgical  operations,  e.y.  tracheotomy,  &c. 

Treatment. — -As  in  laryngitis. 

'  t{.  Potass:  lodi'li  gr.  j. ;  Tinct :  Aconiti  ituj. ;  Syrupi  Scilla'  iiix. 
Aquam  ad  5j. 
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BRONCHITIS 

Definition. — A  catarrhal  inflammation  of  the  mucous 
membrane  of  part  or  of  the  whole  of  the  bronchial  tree. 

The  affection  may  be  acute  or  chronic,  and  it  may  be 
limited  to  the  larger  tubes  or  extend  to  the  smaller  ramifica- 
tions. 

Acute  Bronchitis 

Causation. — Agn. — No  age  is  exemjDt.  Sex. — Males  suffer 
more  than  females,  on  account  of  more  frequent  exposure  to 
climatic  variations.  Climate,  and  Season. — It  is  endemic  in 
northern  latitudes,  and  most  prevalent  in  winter  and  eai'ly 
spring.  Occi/.pation. — It  is  predisposed  to  by  occupations 
which  involve  exposure  to  cold  air  (coachmen,  i-iverside 
workers,  ifcc).  The  direct  cause  is  the  inhalation  of  cold, 
damp  atmosiDhere,  or  of  irritating  dust  or  chemical  matters 
suspended  therein,  as  well  as  poisonous  gases,  fogs,  ifec. 
There  may  also  be  some  defect  in  the  naso-pharyngeal  mucous 
membrane,  which  necessitates  oral  respiration. 

It  is  also  at  times  secondary  to  specific  fevers,  to  gout, 
Bright's  disease,  and  chronic  alcoholism  ;  or  to  intra-thoracic 
pressure  on  the  bronchi  (aneui-ysm,  new  growth,  gumma) ;  or  to 
.septic  abscesses  or  cavities  in  the  lungs.  It  not  infrequently 
complicates  obesity.  A  previous  attack  is  also  a  predisposing 
causal  factor. 

Pathology. — The  extent  of  the  pathological  changes  in  the 
bronchial  mucous  membrane  and  peribronchial  tissues  will 
depend  entirely  on  the  intensity  of  the  attack.    In  the  early 
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stages  the  mucous  membrane  is  red  and  congested,  the 
capillary  plexus  supplying  it  being  engorged  with  blood  or 
presenting  minute  hfemorrhages.  The  mucous  glands  are 
obstructed,  and  their  secretion  consequently  arrested.  The 
membrane  is  thus  dry  and  swollen,  and  the  calibre  of  the 
tube  diminished.  Subsequently  the  mucous  glands  pour  out 
a  watery  fluid,  which  becomes  mixed  with  air-bubbles  and 
possibly  blood.  The  epithelial  cells  become  detached  and 
mixed  with  the  watery  secretion,  and  are  replaced  by  leuco- 
cytes and  embryonic  cells.  At  a  later  stage  the  secretion 
becomes  muco-purulent  and  finally  purulent,  containing  fatty, 
granular,  and  degenerated  cells,  which  constitute  the  bulk  of 
the  expectoration. 

If  the  inflammatory  process  extend  to  the  submucous  and 
peribronchial  structures,  there  is  proliferation  of  the  cellular 
elements  of  the  connective  tissues  ;  the  muscular  fibres  may 
be  irritated  to  excessive  spasmodic  action,  or  they  may  atrophy 
and  degenerate.  Usually  the  lymph  spaces  are  crowded  with 
leucocytes. 

Ulceration  of  the  bronchial  tubes  is  comparatively  rare, 
but  it  may  take  place.  When  it  does  occur,  there  is  necrosis 
of  the  cartilaginous  rings,  and  subsequent  excavation  of  the 
bronchial  passages  into  irregular  yet  well-defined  cavities, 
■which  are  only  kept  from  communication  with  the  neighbour- 
ing air-cells  by  a  zone  of  inflammatory  tissue. 

If  the  afiection  extend  to  the  smaller  tubes,  the  patho- 
logical processes  are  the  same,  but  the  results  are  more 
disastrous,  inasmuch  as  the  inflammatory  exudation  has  a 
greater  tendency  to  cause  complete  obstruction  to  the  narrowed 
air-pa.ssage.s,  with  subsequent  collapse  of  the  lung  tissue 
immediately  behind  the  constriction.  On  the  other  hand, 
especially  if  the  affection  be  of  a  chronic  nature,  the  in- 
fundibula  leading  from  obstructed  bronchi  become  greatly 
distended  by  retained  air,  and  a  form  of  emphysema  may 
result  before  this  air  has  had  time  to  become  absorbed. 

It  should  be  noted  that  the  post-mortem  naked-eyo  appear- 
ances of  acute  bronchitis  are  by  no  means  always  so  marked  as 
the  physical  signs  before  death  would  lead  us  to  expect. 
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Symptoms.  —  At  the  onset  the  symi)toms  are  those 
commonly  associated  with  'a  cold.'  The  patient  often  com- 
plains of  sore  throat,  nasal  discharge,  and  coryza.  This  is 
followed  by  quickened  pulse,  thirst,  loss  of  appetite,  and 
general  febrility ;  the  symptoms  of  fever  being  more  pi-onounced 
in  children. 

Then  follow  symptoms  of  obstruction  to  the  respiratory 
function.  There  is  incessant  cough,  with  pain  and  dis- 
comfort in  the  chest,  most  marked  over  the  manubrium.  The 
breathing  is  quickened  (thirty  in  a  minute),  the  face 
congested  and  livid,  whilst  the  pulse,  though  somewhat  ac- 
celerated, is  full  and  soft.  The  patient,  as  a  rule,  can  lie  in 
any  position,  unless  the  capillary  tubes  are  extensively  in- 
flamed, when  he  finds  least  distress  by  lying  on  his  back  with 
the  shoulders  raised.  Congestive  headache  is  a  common 
accompaniment.  All  these  adverse  symptoms  are  aggravated 
at  night  time.  About  the  second  or  third  day  the  tubes 
pour  out  their  secretion,  and  much  of  the  discomfort  passe.? 
away.  The  expectoration  is  at  first  watery,  then  glairy  and 
tenacious,  and  finally  becomes  muco-purulent  or  purulent. 

After  the  lapse  of  a  week  or  ten  days,  if  the  disease  be 
limited  to  the  larger  divisions  of  the  bronchial  tubes,  the 
dyspnoea  subsides,  the  cough  diminishes,  and  expectoration  is 
lessened  and  more  ea.sily  raised,  and  the  patient  is  gradually 
restored  to  health.  On  the  other  hand,  inflammation  of  the 
smaller  pipes  is  marked  by  more  urgent  dyspnoea,  mor(^ 
frequent  cough,  greater  difficulty  of  expectoration,  and  a 
tendency  to  speedy  death  from  asphyxia. 

Physical  Signs. — Always  well-marked.  The  respiratory 
movements  of  the  chest  are  quickened  and  exaggerated, 
especially  in  the  superior  co.stal  regions,  Percussion  is  un- 
impaired, unless  there  be  large  tracts  of  collapsed  lung.  In 
the  dry  stage,  auscultation  detects  sonorous  rlionchi  in  the 
larger,  and  sibili  in  the  smaller  tubes  ;  whilst  later  on,  when 
the  mucous  secretions  are  more  plentiful,  these  sounds  give 
place  to  crepitant  rales,  varying  in  pitch  and  intensity 
according  to  the  size  of  the  tubes  in  which  they  are  produced. 

The  moist  sounds  are  heard  equally  on  both  sides,  and  are 
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most  abundant  at  the  bases  of  the  lungs.  These  sounds,  both 
luoist  and  dry,  may  be  so  loud  as  to  be  heard  by  the  patient 
himself  or  by  his  attendant.  And  further,  most  cases  of 
bronchitis  present  the  mixed  sounds  :  some  tubes  yielding  a 
dry,  sonorous  note  ;  some  being  sibilant  and  musical  ;  whilst 
others,  again,  often  produce  rfiles  and  other  moist  sounds. 
This  merely  shows  that  the  tubes  in  different  parts  of  the 
bronchial  tree  are  in  different  stages  of  the  disease,  and 
therefore  under  different  conditions. 

Diagnosis. — Acute  bronchitis  may  be  confounded  with  (1) 
acute  phthisis,  and  (2)  oedema  of  the  lungs.  ( 1 )  The  former  con- 
dition may  be  suspected  if  the  patient  be  a  young  adult  with  high 
temperature,  and  dyspnoea  in  excess  of  the  physical  signs,  and 
when  auscultation  detects  patches  of  tubular  breathing  with 
•  clicks '  and  larger  moist  sounds.  Further,  the  physical  signs 
Nvould  probably  be  more  accentuated  in  the  apices  and  upper 
lobes.  Microscopic  examination  of  the  stained  sputa  would 
also  reveal  the  presence  of  the  tubercle  bacillus.  (2)  If 
'  edema  of  the  lungs  be  suspected,  we  should  probably  find  a 
dull,  re.si-stant  percussion  note  over  the  bases,  together  with 
signs  of  feeble  heart- wall  or  of  valve  lesion. 

Prognosis. — Favourable  as  a  rule.  It  is  more  fatal  in 
infants  and  in  the  aged.  The  prognosis  is  also  rendered  more 
qrave  if  the  inflammation  extend  to  the  smaller  tubes  and  air- 
-;acs,  or  if  the  disease  occur  in  patients  already  debilitated 
by  fevers,  chronic  heart  disease,  or  other  exhausting  illness. 

Treatment. — The  patient  should  be  resti-icted  to  bed. 
The  atmosphere  of  the  room  should  be  maintained  at  a 
warm  temperature  (65''  F.)  by  free  use  of  a  steam  kettle. 
If  seen  in  the  early  stages,  give  saline  pui'gatives  with  small 
doses  of  opium  (Dover's  powder,  gr.  iv).  In  severe  attacks, 
antimony,  in  small  repeated  do.ses,  is  of  service.  When  the 
attack  is  well-established  iodide  of  potassium  with  alkalies  will 
render  the  secretion  less  viscid  and  promote  expectoration. 
Blfjeding  by  leeches,  or  cupping  glasses  to  the  chest,  or  strong 
counter  irritation  (l)listcr.s,  sina[iisni)  may  be  em])loyed  with 
advantage  in  robu.st  patients,  or  wlion  there  is  manifest  em- 
barrassment of  the  right  side  of  the  heart.    Linseed  poultices 
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are  objectionable  on  account  of  their  weight  and  other  dis- 
comforts. When  the  bronchial  secretion  becomes  free  and 
muco-purulent,  assist  expectoration  by  ipecacuanha,  squill, 
senega,  liq.  ammonise  acetatis.'  For  this  purpose  also  emetics 
are  more  useful  in  children  than  in  adults.  A  pill  of  purified 
tar,  Dover's  powder,  and  benzoin,  three  times  a  day,  will 
often  give  immense  relief  by  allaying  cough  and  promoting  ex- 
pulsion of  sputa.  Opium,  henbane,  chloral  hydrate,  are  ex- 
tremely useful  as  sedatives  ;  but  their  effect  upon  respiration 
and  circulation  must  be  carefully  watched.  A  dusky  skin,  or 
a  tendency  to  delirium  would  caution  us  against  their  use. 
Occasionally  the  diluted  fumes  of  sulphurous  acid  give  relief, 
and  it  is  astonishing  how  well  the  patient  bears  this  remedy. 

If  the  disease  tends  to  chronicity,  still  continue  the 
stimulant  expectorants.  Free  doses  of  alcohol  are  then  often 
of  great  service.  The  most  useful  treatment,  however,  is 
medicated  inhalations,  such  as  eucalyptus,  creasote,  iodine,  or 
a  spray  of  vinum  ipecacuanhas.  The  diet  throughout  should 
consist  of  milk,  farinaceous  foods,  eggs,  and  meat  broths. 

During  recovery  tonics  are  essential,  together  with  warm 
clothing,  so  as  to  obviate  a  recurrence  of  the  attack. 

Chronic  Bronchitis 

Causation. — A  previous  acute  attack.  Constant  exposure 
to  dust  or  irritating  gases.  It  may  also  be  a  complication  of 
gout,  alcoholism,  Bright's  disease,  tfcc. 

Symptoms. — Vary,  according  to  the  intensity  of  the  disease. 
A  mild  attack  may  occur  each  winter,  and  pass  off  during  the 
summer,  and  only  be  attended  by  some  slight  dyspnoea,  cough, 
and  the  expectoration  of  small,  dusky,  tough  pellets  of  mucus. 

On  the  other  hand,  symptoms  may  be  as  severe  as  in  the 
acute  variety,  on  account  of  the  already  damaged  bronchial 
mucous  membrane. 

In  the  typical,  well-marked  case  there  is  dyspnoea  and  cough, 

'  p.  Vini  Ipecac:  ms. ;  Tinct :  Scillio  mxv. ;  Liq:  Ammon  :  Acet ; 
Tlxxx. ;  Infusi  SeneguJ  ad  =].  Misce. 
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with  viscid,  scanty  expectoration.  Or  the  sputa  may  be 
purulent,  mixed  with  ropy  mucus  and  occasionally  blood, 
denoting  a  recent  acute  inflammatory  state  occupying  some 
special  locality.  The  cough  is  often  worst  and  the  expectora- 
tion most  profuse  in  the  morning  or  on  lying  down.  The  patient 
also  complains  of  a  sense  of  tightness  of  the  chest  or  between 
the  shoulders,  and  also  of  pain  and  tenderness  in  the  lower 
costal  regions,  probably  the  result  of  muscular  strain  from 
coughing.  The  pulse  is  of  increased  frequency,  and  there  is 
some  slight  fever.  The  respiration  is  not  only  laboured, 
but  is  generally  attended  by  an  audible  whistling  or  sibilus 
during  expiration,  and  the  expiratory  flow  of  air  is  so  noisy 
as  to  be  distinctly  heard  whilst  the  patient  is  speaking.  There 
is  also  a  distinct  '  facies '  difficult  to  describe,  but  easily 
detected  by  an  experienced  observer  ;  its  principal  characters 
are  a  dusky  aspect  of  countenance,  congested  conjunctivae, 
and  somewhat  widened  palpebral  fissures,  giving  the  patient 
an  anxious  and  somewhat  melancholy  look.  Dyspepsia  is  a 
common  accompaniment.  These  conditions  may  continue  for 
some  years  with  remissions  and  exacerbations  ;  or  the  patient 
may  lapse  into  a  cachectic  state  with  increased  cough,  wasting, 
sweating,  hectic  fever,  and  symptoms  resembling  phthisis. 

Complications. — If  the  disease  be  of  long  standing,  pul- 
monary emphysema  of  the  lungs  supervenes,  with  the  physical 
signs  common  thereto,  and  constant  dyspnoea.  The  chest 
becomes  barrel-shaped  and  hyper-resonant ;  the  liver  and  spleen 
are  displaced  downwards  ;  the  heart's  dulness  is  overlapped,  and 
therefore  diminished  in  area  ;  there  is  marked  epigastric 
pulsation  from  hypertrophy  of  the  right  ventricle  ;  and  the 
extraordinary  muscles  of  respiration  are  more  developed  than 
i.s  natural. 

The  Vjronchial  tubes  may  become  dilated  (bronchiectasis) 
with,  in  .some  cases,  extremely  foetid  expectoration  due  to  the 
presence  of  butyric  acid.    In  others  the  sputa  may  be  ex 
tremely  profuse  (hroncJiorrhwa),  or  they  may  contain  portions 
of  necrosed  cartilage  or  fibrous  tissue. 

Farther  complications,  due  to  obstruction  of  the  flow 
of  blood  from  the  right  lieart  {passive  conrjcstion),  generally 
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terminate  the  disease.  There  are  then  observed  hypertrophy 
of  the  right  ventricle,  possibly  a  tricuspid  regurgitant  murmur, 
dilatation  of  the  right  auricle,  an  enlarged,  swollen  (nutmer/) 
liver,  albuminuria,  and  anasarca.  These  dropsical  conditions 
are  more  frequent  in  chronic  bronchitis  than  in  phthisis,  owing 
to  the  cough  being  more  severe,  and  the  prevalence  of  the 
disease  in  aged  people,  when  the  vessels  are  weakened  by 
decay. 

Death  is  usually  due  to  asphyxia  or  exhaustion. 

Varieties. — 1.  A  plastic  form  of  chronic  bronchitis  is  occa- 
sionally met  with  in  which  the  expelled  secretion,  when  teased 
out  in  water,  is  found  to  consist  of  a  complete  mould  of  some 
of  the  larger  tubes  and  their  ofishoots. 

2.  A  GELATINOUS  Or  DRY  FORM,  common  in  London  and 
smoky  towns,  characterised  by  little  or  no  cough,  but  by 
hawking  or  clearing  of  the  throat,  by  which  a  small  sago-like 
grey  pellet  is  expelled.  The  lumps,  which  are  at  times  hard 
to  expel,  are  heavy,  gelatinous-looking,  elastic  masses,  and 
appear  to  have  been  formed  in  the  larger  bronchi.  Micro- 
scopically they  consist  of  large  columnar  or  spherical  epithelial 
cells  containing  black  pigment  (smoke).  This  form  is  attended 
by  little  or  no  discomfort,  except  when  complicated  by 
acute  exacerbations.  It  is,  however,  frequently  attended  by 
distressing  and  even  violent  cough,  a  cough  which  is  the  more 
exaggerated  by  the  patient's  irritable  efforts  to  e.xpel  the  plug 
of  mucus  which  is  not  yet  detached. 

Treatment. — Palliative  only,  when  the  chronic  form  is 
well-established.  If  possible,  remove  the  jDatient  to  a  warm 
climate  during  winter.  Sea-side  resorts  and  elevated  localities 
are  not,  as  a  rule,  so  suitable  as  warm,  moist,  and  sheltered 
places.  The  patient's  clothing  should  be  warm,  yet  light.  He 
.should,  if  possible,  give  up  any  occupation  which  causes 
bronchial  irritation.  The  diet  should  be  light,  nutritious,  and 
in  sparing  quantity.  Certain  articles  of  diet,  such  as  cheese, 
pastry,  &c.,  seem  to  exert  a  baneful  influence  by  reason  of  their 
indigestibility,  and  should  therefore  be  forbidden  ;  similarly 
large  meals  with  long  intervals  between,  and  notably  heavy 
suppers,  must  be  forbidden.    Experience  shows,  however,  that 
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ouions  may  witli  advantage  be  freely  arlded  to  the  dietary, 
often  with  great  relief.  This  vegetable  seems  to  act  as  an 
expectorant,  an  antispasmodic,  and  a  sedative. 

The  medicinal  treatment  should  be  directed  mainly  to 
alleviate  symptoms.  The  so-called  '  loAvering '  treatment  is 
not  recommended.  To  assist  expectoration  order  inhalations 
of  steam,  to  which  may  be  added  tar,  creasote,  eucalyptus  oil, 
or  carbolic  acid.  Stimulating  expectorants  (senega,  squill, 
ammonia)  are  of  advantage  to  debilitated  subjects,  as  in  the 
later  stages  of  acute  bronchitis.'  Dyspnoea,  especially  if  due 
to  fresh  inflammatory  trouble,  may  be  met  by  blistering  lini- 
ments of  cantharides,  croton  oil,  turpentine,  or,  if  it  be 
associated  with  arrest  of  secretion,  alkalies  with  iodides 
are  of  great  service.  The  different  ethereal  preparations  may 
also  from  time  to  time  be  added  if  there  is  much  bronchial 
spasm.  Relief  is  frequently  obtained  from  nightly  inunction 
of  the  chest,  especially  the  sides,  with  some  greasy  liniment 
(Russian  tallow,  cod-liver  oil,  &c.). 

For  the  cough  give  hyoscyamus,  tolu,  or  compound  tincture 
of  camphor  in  small  doses  ;  whilst  if  it  be  attended  by  difficulty 
of  expectoration,  the  gum  ammoniacum  may  be  added.  For 
bronchorrhcea  the  oleo-resins  of  cubebs  or  copaiba  are  of  great 
service  if  their  nauseous  taste  can  be  tolerated.^ 

Broncliiectasis 

Definition. — Dilatation  of  bronchial  tubes. 

Causation. — Almost  invariably  secondary  to  some  other 
di.sease.  It  may  be  caused  by  the  obstruction  within  the 
larger  bronchial  tubes  in  chronic  bronchitis,  or  by  pressure 
from  without  by  aneurysm  or  new  growth  ;  or  from  fixation 
of  the  pulmonary  tissue  by  pleuritic  adhesions  and  fibroid 
phtliisi.s,  the  dilatation  being  brought  about  by  increased  in- 
spiratory effort ;  or  it  may  be  due  to  condensation  of  adventitious 
fibrous  growth  keeping  the  tubes  permanently  over-dilated. 

'  ^.  Ammon  :  Carb  :  gr.  iv. ;  Potass  :  lodidi  gr.  iij. ;  Potass  :  Bicarb  : 
gr.  X.;  Tinct:  Hcilbf;  ntxv. ;  Infiisi  Senegif  ad  5j.  Misce. 

•'  Bal :  Copaibie  inxx. ;  Liq  :  Potasste  nixv. ;  01:  Cubebiu  ^j.  ; 
Spt :  Chlorofonni  nixv. ;  Aqutr;  Menth  :  Pip  :  ad  jj.  Misce. 
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Finally,  it  may  result  from  softening  and  destruction  of  the 
histological  elements  of  the  bronchial  tubes  themselves. 

Pathology. — There  are  three  different  varieties  of  dilata- 
tion :  1.  the  Fusiform  ;  2.  the  Globular,  or  Sacciform  ; 
3.  the  Irregular.  The  first  variety  is  generally  met  with  in 
the  larger  tubes  ;  the  second  occurs  in  the  terminal  air 
passages  ;  whilst  the  third  is  often  associated  with  excava- 
tion of  neighbouring  lung  tissue.  There  is  invariably  prece- 
dent inflammatory  change  in  the  bronchial  passages,  with 
probably  some  neci-osis  of  their  histological  elements,  the 
dilatation  subsequently  being  effected  either  by  increased 
respiratory  efforts  and  cough,  or  by  cicatricial  contraction  of 
thickened  inflammatory  tissue. 

Symptoms. — The  symptoms,  on  the  whole,  much  resemble 
those  of  phthisis.  There  is  cough,  some  fever,  wasting,  and 
much  muco-purulent  expectoration,  which  is  usually  dis- 
gustingly fcetid.  The  dilated  tubes  appear  to  empty  themselves 
periodically,  after  some  favourable  change  of  position.  The 
sputa  contain  no  bacilli.  Hemoptysis,  however,  is  not  frequent 
except  in  the  last  stages  ;  but  cyanosis,  clubbed  fingers,  and 
other  symptoms  of  embarrassment  of  the  right  heart  are 
common. 

The  physical  signs  are  such  as  would  exist  in  lung  cavities 
There  will  be  found  cavernous  respiration,  whispering  pec- 
toriloquy or  bronchophony,  and  coarse  moist  sounds.  It 
should  be  remembered  that  the  bases  of  tlie  lungs  may  be  the 
only  regions  affected. 

Treatment. — Palliative  only.  Iodide  of  potassium  in 
small  continued  doses  may  have  a  beneficial  eflect.  Relieve 
the  cough  by  opium  and  its  derivatives.  The  extreme  fivtor 
of  breath  should  be  treated  with  medicated  vapoui-s  (tar, 
eucalyptus,  creasote).  Give  nutritious  food,  and  cod-liver  oil 
to  combat  the  progressive  emaciation.  Aspiration  and  anti- 
septic drainage  of  localised  cavities  have  been  practised. 
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Definition. — DyspncEa  due  to  spasm  of  the  muscular 
fibres  of  the  smaller  bronchial  tubes,  occurring  in  paroxysms 
with  intermissions  of  good  health  between. 

Causation. — Age. — No  age  exempt,  but  it  is  more  fre- 
quent in  middle  and  advanced  life.  Sex. — Men  suffer  more 
than  women.  Climate. — A  disease  of  cold,  damp  coun- 
tries ;  or  where  high  winds  are  prevalent.  Heredity  is  a 
strangely  marked  predisposing  cause,  especially  in  the  purer 
and  uncomplicated  forms.  Hejlex. — It  may  originate  by 
reflex  irritation,  from  indigestible  food,  a  loaded  state  of 
stomach  or  bowels,  cold  to  the  surface,  or  from  irritating 
matters  circulating  in  blood  (hsemic  asthma),  such  as  occurs  in 
gout,  rheumatism,  ikc.  Direct  irritation. — From  impure  air 
or  other  inhaled  irritant,  e.g.  dust,  smoke,  ipecacuanha  powder, 
pollen  of  flowers,  etc.  (specific  asthma).  In  many  instances 
it  is  a  manifestation  of  a  neurotic  habit.  Thus  it  is  associated 
with  epilepsy  in  one  patient,  with  angina  in  another  ;  and  in 
most  instances  the  attack  itself  is  excited  by  some  severe 
nervous  disturbance  or  by  sexual  excesses. 

Pathology. — Xo  marked  post-mortem  changes  so  far  as 
the  respiratory  apparatus  is  concerned.  The  general  view  is 
that  there  is  tonic  spasm  of  the  bronchial  muscles,  or  a 
vascular  swelling  of  the  mucous  membrane  of  the  tubes. 

Symptoms. — An  attack  may  be  foretold  by  restlessness, 
irritability,  itching  of  .some  part  of  skin,  nose,  or  eyelids,  or 
by  dyspepsia  ;  but  usually  the  seizure  comes  on  suddenly  at 
any  hour,  though  most  frequently  in  early  morning.  The 
patient  often  awakes  from  sleep  with  a  sense  of  oppression  and 
tightne.ss  about  the  chest.  The  chest  is  apparently  fixed  in  ex- 
pansion ;  the  patient  gra.sps  the  furniture  or  other  object  in 
order  to  bring  the  extraordinary  muscles  of  respiration  into 
play  ;  he  desires  to  sit  at  an  open  window  to  obtain  air.  The 
speech  is  short  and  husky  ;  the  eyes  are  prominent  ;  the  face 
is  dusky,  or  livid,  and  covered  with  cold  sweat  ;  the  pulse  is 
small  ;  the  urine  pale  and  of  low  specific  gravity.    After  an 

I 


340 


DISEASES  OF  THE  BIIONCHI 


hour  or  two  of  agonising  dyspnoea  the  spasm  relaxes,  breathing 
is  easier,  and  the  attack  subsides  with  the  expectoration  of 
frothy  mucus  or  tough  pellets  not  unlike  boiled  sago.  The 
expectoration  also  often  contains  spirally  twisted  threads  of 
mucus  (Curschmann's  spirals).  Hiieraoptysis  is  rare.  An 
attack  may  be  suddenly  induced,  and  also  as  suddenly  checked, 
by  severe  mental  emotion,  such  as  fright,  joy,  etc. 

Physical  Signs. — The  percussion  note  is  usually  hyper- 
resonant  ;  the  respirations  are  slow,  with  marked  prolongation 
of  the  expiratory  murmur.  Auscultation  reveals  scattered  dry 
sounds,  rhonchi  especially  ;  moist  sounds  are  rare. 

Diagnosis. — A  somewhat  similar  condition  may  be  pro- 
duced by  organic  disease  of  the  brain  ;  pressure  on  the  vagus 
nerve  or  its  recurrent  branch  ;  pressure  by  bronchial  glands  ; 
abductor  paralysis  of  vocal  cords  ;  chronic  disease  of  the  heart 
or  aorta  ;  Bright's  disease.  The  diagnosis  in  each  of  these 
conditions  will  be  assisted  by  careful  investigation  of  the 
nervous  system,  by  exploration  of  the  chest,  by  laryngoscopic 
examination,  together  with  the  absence  of  the  characteristic 
signs  of  asthma.  In  bi'onchitis,  attacks  of  dyspnoea  are  not 
sudden  in  their  invasion,  whilst  the  dyspnoea  of  emphysema 
continues  and  is  not  paroxysmal. 

Prognosis. — Usually  good.  Patients  live  to  a  good  age, 
probably  on  account  of  the  care  they  take  of  themselves. 
They  generally  die  of  heart  disease  or  other  complication. 

Treatment. — Prophylactic.  — The  patient  should  select  a 
locality  in  whieli  the  climate  and  the  atmospheric  conditions 
have  been  proved  to  suit  him.  No  further  rule  can  be  laid 
down,  some  patients  thriving  best  in  smoky  towns,  others 
in  pure  elevated  atmospheres  ;  relaxing  climates  are  best  on 
the  whole.  The  diet  should  be  spare  ;  the  meals  light,  di- 
gestible, and  not  at  too  long  intervals.  Suppers  should  be 
avoided.  Correct  any  disorder  or  overloading  of  stomach  and 
bowels.  Nervine  tonics  (phosphorus,  arsenic,  quinine)  may 
be  given  between  the  intervals  of  attacks. 

Pallfativb. — During  an  attack  we  may  bleed  if  there  he 
signs  of  much  congestion  or  of  high  arterial  tension.  An 
emetic  is  indicated  wliere  the  stomach  is  overloaded.  Citrate 
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of  caffein  appears  to  be  the  best  remedy.'  Coffee,  hot, 
strong,  and  pure,  frequently  gives  relief.  Other  remedies 
acting  speedily  are,  inhalation  of  amyl  nitrite,  chloroform, 
'Himrod's  cure,'  'Senior's  remedy,'  'cigarettes  de  Joy,'  stra- 
monium cigarettes.  The  subcutaneous  injection  of  sulphate 
of  atropine  (0^,77  gi'-  cautiously  increased)  often  gives  good 
results.  Dr.  C.  Theodore  Williams  advocates  the  compressed 
air  bath.  If  there  are  signs  of  chronic  bronchial  changes  give 
iodide  of  potassium  in  combination  with  bromide  of  am- 
monium and  the  ethereal  tincture  of  lobelia.  Patients  are 
also  frequently  relieved  by  rubbing  the  sides  of  the  chest  and 
the  epigastrium  with  oil  or  some  simple  liniment. 

HAY  ASTHMA  (Hay  Fever) 

Definition. — A  disease  supposed  to  be  due  to  stimulation 
of  the  mucous  membrane  of  the  nose  and  Schneiderian  mem- 
brane by  dust  of  hay,  pollen  of  flowers,  especially  roses,  and 
irritating  vapours,  accompanied  by  much  sneezing,  lachry- 
mation,  and  nasal  discharge. 

Cansation. — Both  sexes  suffer,  but  it  is  more  prevalent  in 
males.  The  disease  is  generally  epidemic  in  May,  June,  and 
July,  during  the  period  of  efflorescence  of  plants.  It  is  more 
f  i-equent  in  the  better  classes  ;  and,  seeing  that  farm  labourers 
and  other  workers  in  the  fields  rarely  contract  the  disease, 
there  would  appear  to  be  some  other  causation  than  hay  dust. 
Possibly,  as  in  many  other  cases,  some  peculiar  idiosyncrasy 
acts  as  an  exciting  cause. 

Pathology, — Nothing  is  definitely  known.  Mechanical 
irritation  by  fine  dust  is  tbe  probable  exciting  cause,  which 
may  produce  temporary  or  permanent  thickening  of  the  mucous 
membrane  covering  the  turbinate  bones,  and  also  of  the 
bronchial  tubes.  Some  authorities  insist  that  there  is  always 
a  prcfli.sposing  condition  in  the  mucous  membranes  of  the 
naso  respiratory  tract  in  the  form  of  chronic  rhinitis. 

Symptoms. — The  disease  commences  with  itching  of  nose, 

'  Ijt.  Caf/(:in»;  Citratis  gr.  ij.;  Ext:  Stramonii  ;  Ext:  Plyoscyami,  aii 
gr.  ij.   .MiHce  ;  ft.  pil. 
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a  sense  of  oppression  and  pain  under  the  manubrium  sterni, 
and  frontal  headache  ;  then  follow  lachrymation,  sneezing,  a 
dry,  hacking  cough,  and  symptoms  of  naso-bronchial  catarrh, 
together  with  attacks  of  dyspnoea,  which  are  distinctly 
paroxysmal.  The  end  of  an  attack  is  accompanied  by  a  thin, 
clear  discharge  from  the  nose  and  respiratory  tract,  marked 
bodily  prostration,  and  mental  distress.  The  eyelids  in  conse- 
quence of  the  constant  lachrymation  are  puffed  and  swollen, 
and  frontal  neuralgia  is  a  frequent  accompaniment. 

Treatment. — Immediate  removal  from  source  of  irritation. 
The  seaside  is  the  best  resort.  All  sorts  of  remedies  have 
been  advocated.  Our  best  results  have  been  obtained  by 
constant  irrigation  of  nostrils  with  warm  water,  with  or 
without  the  addition  of  bicarbonate  of  soda  (gr.  x.  ad  5j.) ; 
or  a  weak  solution  (five  per  cent.)  of  hydrochlorate  of  cocain, 
may  be  substituted.  As  regards  drugs,  iodide  of  potassium 
gives  in  some  cases  distinct  and  speedy  relief.  The  hyper- 
trophic condition  of  the  nasal  mucous  membrane  may  require 
the  galvano-cautery  for  its  cure.  (See  Sir  Morell  Mackenzie 
on  Hay  Fever.) 
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CONGESTION  OF  THE  LUNGS  • 

Definition. — An  excess  of  blood  in  the  capillaries  of  the 
lungs. 

Causation. — It  may  exist  as  the  early  stage  of  pneumonia, 
or  as  the  result  of  prolonged  exertion  or  violent  respiratory 
efforts  {active  congestion).  It  occurs  also  in  the  course  of 
.severe  febrile  and  debilitating  diseases  (hypostatic  congestion). 
Finally,  it  may  result  from  mechanical  obstruction  to  the 
flow  of  blood  through  the  heart,  whether  it  be  caused  by 
stenosis  of  orifices,  defect  of  valves,  or  debility  of  ventricular 
muscle  (mechanical  congestion). 

Pathology. — The  lung  at  the  site  of  the  congestion  is 
abnormally  red,  owing  to  the  capillaries  being  gorged  with 
blood,  whilst  the  air-cells  are  diminished  in  size  on  account  of 
the  dilated  capillaries.  On  section  much  blood-stained  serous 
fluid  exudes.  Still  the  lung  remains  for  the  most  part  crepi- 
tant. After  long-standing  congestion  the  part  affected  is  tough, 
dark  coloured,  and  contains  very  little  air.  The  congestion  may 
also  extend  to  neighbouring  bronchial  tubes.  Circumscribed 
haemorrhages  (pulmoruiri/  apoplexy)  are  not  uncommon. 

Symptoms  are  mainly  those  of  dyspnoja,  and  lividity, 
with  cough  and  attendant  expectoration  of  glairy,  blood- 
stained .serum,  or  severe  hiemoptysis.  To  these  would  be 
added,  when  large  tracts  of  lung  tissue  are  involved,  dulness, 
increased  vocal  phenomena,  and  .subcrepitant  rfdes. 

'  The  term  in  often  used  carelessly,  and  liy  the  public  is  accounted  a 
condition  of  great  gravity. 
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Treatment  should  be  mainly  directed  to  the  exciting 
cause.  Rest  is  essential.  Try  to  restore  the  balance  of 
circulation  by  hot  fomentations,  blisters,  or  local  blood-letting. 
Digitalis  is  especially  indicated  in  cases  of  cardiac  failure.  In 
debilitated  subjects  rely  on  nourishing  foods  and  stimulants 
(alcohol,  ether,  ammonia,  &c.). 

OEDEMA  OF  THE  LUNGS 

Definition. — Exudation  of  serum  into  the  lung  tissue 
{dropsy  of  the  lungs). 

Causation. — Bright's  disease,  purpura,  anaemia,  scarlet 
fever,  and  indeed  any  disease  or  morbid  condition  of  the  blood 
and  circulatory  apparatus  which  predisposes  to  general  dropsy. 
It  is  therefore  nearly  always  a  secondary  lesion. 

Pathology. — The  parenchyma  of  the  lungs  is  infiltrated 
with  colourless  serum,  the  organs  themselves  being  sodden, 
swollen,  and  indented  by  ribs  and  other  resistant  structures. 
They  are  pale  in  colour,  less  crepitant  than  normal,  pit  on 
pressure,  and  on  section  freely  exude  clear  or  blood-stained 
serum,  in  which  some  air- vesicles  are  entangled. 

Symptoms  and  Physical  Signs. — Usually  of  a  chronic 
type.^  They  consist  mostly  of  dyspnoea,  increased  frequency 
of  respiration,  cough,  with  expectoration  of  clear  watery  or 
frothy  serum.  There  is  no  fever.  The  percussion  note  is  dull 
on  both  sides,  especially  towards  the  bases.  The  respiratory 
murmur  is  feeble,  and  often  attended  with  crepitant  rales. 
As  the  condition  is  a  local  manifestation  of  general  dropsy, 
we  should  expect  to  find  oedema  in  other  situations. 

Treatment. — Rest  in  bed  is  essential.  Beyond  this  it  is 
necessary  to  adopt  measures  to  relieve  the  dropsy  locally  by 
dry  cupping.  If  the  kidneys  be  primarily  at  fault,  give  mild 
diuretics,  diaphoretics,  and  watery  purges  till  tlie  physical 
signs  be  improved.  If  the  condition  be  dependent  on  heart 
disease,  digitalis,  strophanthus,  with  ether  and  other  stimulants, 
are  indicated  ;  to  be  supplemented,  wlien  improvement  takes 

'  An  acute  cedenia  has  been  desci'ibed  by  various  authors,  tlie 
causation  and  pathology  of  whioh  are  not  yet  clearly  dctennined. 
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place,  by  iron,  tincture  of  nux  vomica,  and  other  tonics.  The 
diet  sliould  be  nutritious  and  stimulating. 

HEMORRHAGE  (Hemoptysis) 

Definition. — Spitting  of  blood  emanating  from  the  lungs  or 
respiratory  passages.    It  is  a  symptom  rather  than  a  disease. 

Causation. — The  htemorrhage  may  come  («)  from  the 
Mucous  Membrane  of  the  Windpipe  or  of  the  Bronchial 
Tubes  (broncltial  hsemoptysis)  ;  (6)  from  the  Capillaries 
OF  the  Air-cells  {'pulmonary  haemorrhage,  pulmonary 
apoplexy). 

(a)  In  the  former  category  may  be  placed  bronchitis, 
ulcerations  of  trachea,  larynx,  bronchial  tubes,  whether  from 
phthisis,  new  growth,  syphilis,  or  diphtheria.  It  may  occur 
also  in  hjvmophilia  and  in  persons  of  feeble  health.  The 
hsemorrhage  may  arise  also  from  extension  of  aneurysm, 
aVjscess,  or  hydatid  cyst  into  the  air-passages. 

(b)  Pulmonary  Haemorrhage  varies  from  the  slight  amount 
seen  in  croupous  pneumonia  to  the  alarming  extent  often 
present  in  advanced  cases  of  phthisis  and  heart  disease. 
Between  these  degrees  we  find  it  due  to  feeble  circula- 
tion, Bright's  disease,  purpura,  embolism  of  the  pulmonary 
artery.  It  may  supervene  on  severe  exertion,  especially  in 
high  altitudes  ;  and  is  not  infrequently  hereditary  between 
the  ages  of  fifteen  and  thirty,  with  no  physical  cause  to  be 
detected.  We  have  never  been  satisfied  that  it  exists 
vicaiiously  to  menstruation. 

Symptoms. — Hjemorrhage  may  come  on  with  or  without 
warning.  Often,  however,  there  is  a  precedent  cough,  followed 
by  a  tickling  in  the  windpipe,  a  sense  of  irritation  under  the 
•sternum,  and  a  salt  ta.ste  of  blood.  This  causes  an  eflfort  of 
expectoration,  when  blood  is  expelled  ;  subsequent  cough 
increases  the  quantity.  Or  the  mouth  may  be  suddenly  filled 
with  a  large  quantity  of  blood,  without  any  cough  or  premoni- 
!  tion.  Generally  the  blood  is  of  bright  colour,  and  frothy 
from  the  admixture  of  air  ;  but  it  may  be  dark,  or  moulded 
in  pellets,  according  to  the  length  of  time  it  has  escaped  from 
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the  vessels.  Generally  after  the  onset  of  hwmoptysis  there 
is  a  subsidence,  followed  by  a  return  in  a  few  days. 

Beyond  these  symptoms  the  patient's  pulse  is  quickened, 
the  face  blanched  and  perhaps  bathed  in  cold  perspiration,  and 
he  has  a  tendency  to  faintness  ;  but  the  temperature  is  raised. 
These  symptoms,  however,  are,  as  a  rule,  due  to  alarm  and 
nervous  shock,  rather  than  to  the  loss  of  blood. 

Physical  Signs. — Auscultation  of  the  chest  will  probably 
reveal  presence  of  disease  of  lungs  or  of  arterial  system, 
though  not  always,  even  when  bleeding  comes  from  the 
respiratory  passages.  But  prolonged  examination  of  chest 
must  on  no  account  be  made,  as  it  may  increase  the  bleeding  ; 
and  it  is  useless,  since  an  accurate  diagnosis  of  the  state  of' 
lungs  and  heart  can  only  be  made  after  haemorrhage  has 
ceased.  In  some  cases  in  which  it  occurs  after  some  severe 
exertion  (rowing,  wrestling,  &c.)  there  may  be  no  physical 
signs  whatever. 

Ascertain  that  the  blood  does  not  come  from  the  nose, 
fauces,  or  mouth  ;  if  from  the  former  it  may  be  seen  trickling 
down  the  posterior  wall  of  the  pharynx  when  the  head  is  re- 
clining on  a  pillow,  or  it  may  escape  from  the  anterior  nares  if 
the  head  be  thrown  forward.  If  it  come  from  the  stomach, 
the  blood  is  dark  coloured,  partially  digested,  and  mingled 
with  mucus  and  food  ;  further,  it  has  been  vomited  up  with 
antecedent  nausea. 

Prognosis. — This  will  obviously  vary  according  to  the- 
cause  and  the  amount  of  the  hajmorrhage,  the  history  and 
condition  of  the  patient.    Some  bear  losses  so  much  better  than 
others.    The  dangers  are  :  (a)  Immediate  ;  (6)  Remote. 

(a)  Immediate. — There  may  be  fatal  syncope,  although- 
only  small  quantities  of  blood  are  lost  :  here  it  is  due  to  alarm. 
Asphyxia  may  occur  in  debilitated  subjects,  owing  to  their- 
inability  to  expectorate  the  blood  as  it  flows. 

(b)  Remote. — Gradual  sinking  from  loss  of  blood  ;  oc- 
currence of  pneumonia  as  a  sequel  to  the  hemorrhage,  or  from 
the  application  of  ice  to  the  chest  in  weakly  patients  ;  it 
frequently  accelerates  phthisical  disease  when  occurring  in 
those  already  slightly  affected. 
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Treatment. — Rest  alone  is  sufficient  in  mild  cases.  The 
patient's  room  should  be  cool  ;  he  should  be  prohibited  from 
speaking,  and  encouraged  to  restrain  the  cough  as  much  as 
possible.  Sudden  movements  of  the  body  are  also  to  be 
deprecated.  The  food  should  be  light,  unstimulating,  and  cold. 
He  may  have,  in  addition,  cold  water  to  drink,  and  ice  to  suck. 
Ice-bags  to  the  chest,  over  the  presumed  site  of  haemorrhage, 
are  probably  worse  than  useless.  Nor  are  we  in  favour  of 
astringent  drugs  by  the  mouth.  Sulphuric  acid,  gallic  acid, 
acetate  of  lead,  turpentine,  have  their  advocates,  but  it  is 
probable  that  by  causing  constipation  they  add  to  the  blood 
pressure.  Keeping  in  view  the  alarm  of  the  patient  and 
the  panic  of  the  household,  it  will  be  found  that  opium  by  the 
mouth,  or  morphia  subcutaneously,  is  the  best  remedy.  Give 
the  dnig  to  its  full  physiological  effects.  The  calm  and  allayed 
fear  produced  by  opium  will  often  be  succeeded  by  arrest  of 
the  bleeding  Ergot  may  be  added  if  the  haemorrhage  be 
severe,  and  digitalis  may  be  combined  advantageously  if  the 
pulse  be  rapid.'  (See  'Lancet,'  vol.  i.  1884.)  If  there  be 
much  depression  turpentine  (ni,x.),  with  or  without  alcohol,  is 
often  successful. 

ACUTE  PNEUMONIA 

Definition. — An  acute  inflammation  of  the  parenchyma  of 
the  lung  -  producing  consolidation.  Two  forms  of  pneumonia 
are  recogni.sed  :  (a)  Croupous  Pneumonia,  involving  a  lobe 
or  large  tract  of  lung  tissue  ;  (b)  Catarrhal  or  Lobular 
Pneumonia,  which  occurs  in  isolated  patches,  and  is  usually  a 
secondary  affection. 

(a)  Croupons  Pneumonia  (Lobar  Pneumonia) 

Causation. — No  a(/e  is  exempt ;  the  disease  probably  most 
'  frequent  in  early  adolescents.    Sex. — Males  suffer  more  fre- 
quently, owing  to  their  greater  exposure.   Season  and  Climate. 
The  disease  is  especially  prevalent  in  winter  and  spring,  and 

'  iy.  Tinct:  Opii  tii.v. ;  Tinct:  Digitalis  itix.;  Kxt:  Erf<otu;  Li(] :  iiixv. 
Aqnam  ad  jj.  Miscc. 
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in  cold  and  in  temperate  climates,  where  it  frequently  occurs  in 
epidemics.  Localised  epidemics  in  unsanitary  localities  or 
houses  are  not  uncommon  ('  Lancet,'  July  1888).  Other 
Di  seaaes. — As  predisposing  causes  we  may  mention  debilita- 
ting diseases  and  cachexia,  also  the  efiects  of  alcohol,  syphilis, 
plethora.  It  also  appears  to  be  in  some  way  connected  with 
acute  rheumatism.  It  may  be  a  complication  secondary  to 
inflannuation  of  the  bronchial  tubes  or  pleura  ;  it  may  also 
occur  from  the  effects  of  cardiac  emboli,  or  the  passive  conges- 
tion following  valvular  disease  of  the  heart. 

An  attack  seems  to  predispose  to  a  subsequent  seizure,  but 
a  third  is  rare. 

Pathology. — A  typical  example  of  inflamed  tissue.  The 
disease  runs  through  three  well-marked  stages,  viz.  : — 

1.  Determination  of  Blood,  or  Engorgement.  —  The 
capillaries  are  tortuous,  and  choked  with  blood  corpuscles. 
They  exude  a  viscid,  albuminous  fluid.  There  is  proliferation 
of  the  cells  lining  the  alveoli,  and  also  of  the  connective-tissue 
cells.  The  lung  during  this  stage  is  red,  contains  some  air, 
floats  in  water,  and  is  extremely  friable.  2.  Red  Hepatisa- 
TION. — The  lung  now  becomes  solid,  it  contains  no  air,  and  sinks 
in  water.  The  colour  on  section  is  a  brown  red  tint.  The 
lung  tissue  is  still  friable,  and  granular  on  section,  owing  to 
the  alveoli  being  overdistended  with  the  exudation  of  viscid 
serum  and  fibrin,  thus  choking  them  with  a  semi-solid  mass, 
which  consists  of  migratory  leucocytes,  red  blood-cells,  and 
the  alveolar  epithelium,  all  being  held  together  by  a  fibrillated 
fibrinous  network.  3.  Grey  Hepatisation. — The  inflamed 
tissue  gradually  changes  colour,  becoming  a  mottled,  dirty  white 
tint,  this  being  due  to  a  diminished  supj^ly  of  fresh  blood,  and 
also  to  degenerative  changes  in  the  leucocytes  and  exuded  cor- 
puscles (pus).'  The  mould  of  inflammatory  products  begins  to 
shrink  and  come  away  from  the  alveolar  walls.  This  is 
followed  by  fatty  and  degenerative  changes  in  the  proliferated 
cellular  elements,  which  finally  liquefy  and  become  converted 
into  pus.  The  tissue  is  still  friable  and  granular,  and  also 
sinks  in  water.  The  affected  area  is  easily  distinguished  from 
the  rest  of  the  lung  by  its  being  altogether  swollen  and  ni- 
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creased  in  size.  In  all  cases  where  pneumonia  is  near  the 
surface  of  the  lung  it  is  attended  by  dry  pleurisy.  The  affection 
is  more  frequently  found  involving  the  right  lung  than  the 
left,  and  the  bases  rather  than  any  other  portion. 

From  this  stage  (i)  resolution  may  occur  :  the  contents  of 
the  alveoli  being  partly  absorbed  by  the  lymphatic  system, 
and  partly  expectorated  ;  whilst  the  lung  tissue  gradually 
resumes  its  normal  character,  but  with,  for  a  time,  impaired 
elasticity.  Or  (ii)  the  inflammatory  process  may  proceed  to 
the  actual  destruction  of  lung  tissue  and  the  formation  of 
abscess  or  the  supervention  of  gangrene. 

According  to  Friedlander,  Dreschfeld,  Klein,  and  others, 
there  are  found  in  sections  of  pneumonic  lung  specific  micro- 
organisms of  oval  shape  (pneumococci),  the  presence  of  which 
appears,  at  least  in  some  cases,  to  be  the  cause  of  the  disease. 
Pneumonia  should  therefore,  if  this  view  be  correct,  be  con- 
sidered as  a  specific  inflammation.  In  confirmation  of  this, 
from  a  clinical  aspect,  Dr.  Ord  has  for  some  years  contended 
that  pneumonia  may  be  regarded  as  a  condition  akin  to 
erysipelas. 

Symptoms. — The  onset  is  sudden,  and  marked  by  rigors, 
hurried  respiration,  fever,  cough,  and  pain  over  the  affected 
part.  Such  symptoms,  without  physical  signs,  are  not  dia- 
gnostic ;  they  merely  denote  outlying  inflammatory  states  or 
catarrhs.  Murchison  taught  that  there  are  four  diagnostic 
signs,  viz.  lividity,  dyspnoea,  rusty  sputum,  and  herpes  labialis. 

The  initial  stage  is  characterised  by  rigors,  or  shivering, 
and  a  general  sense  of  fel)rility.  It  may  be  ushered  in  by 
convulsions  in  children.  Dy.spnaia  is  an  early  symptom.  It 
is  more  or  less  marked  according  to  the  amount  of  lung  tissue 
I  involved  ;  it  is  an  especial  feature  in  apical  affection.  The 
respirations  are  increased  from  twenty-five  to  forty  per  minute, 
but  are  regular  ;  the  chest  movements  being  limited  on  tlie 
affected  side.  With  a  view  to  lessen  the  dyspncca  the  patient 
reclines  on  his  back  with  his  shf)ulders  raised.  The  tempeni- 
ture,  which  rose  suddenly  at  the  onset  of  the  disease  (102°), 
mounts  higher  when  the  inflammation  is  well-established,  and 
remains  high  during  the  whole  period  of  the  illness. 
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Generally  it  is  highest  about  the  third  or  fourth  day,  and  is 
seldom  above  the  range  indicated,  unless  there  is  some  under- 
current malady  (e.g.  pyajmia,  erysipelas,  &c.).  When  the  apex 
is  involved,  however,  a  temperature  of  105°,  or  even  107°,  has 
been  observed.  Cough  is  always  present,  and  is  attended  by 
expectoration,  which  varies  in  tint  and  consistence  in  the  diffe- 
rent stages.  Thus  in  the  lirst  days  of  tlie  attack  it  is  viscid, 
tenacious,  and  full  of  minute  air-bells  ;  then  it  becomes  cha- 
racteristically rusty,  or  even  prune-juice  coloured,  the  blood 
being  intimately  mingled  or  churned  up  with  the  secretion 
from  the  alveoli.  Subsequently  the  phlegm  becomes  heavier 
and  purulent,  especially  when  the  minute  bronchioles  become 
involved.  Pain  over  the  site  of  the  inflamed  lung  is  generally 
of  a  hea%'y,  burning  character,  but  not  so  sharp  and  lancinating 
as  in  pleurisy,  unless,  as  often  happens,  the  pleura  itself  be 
involved.  Beyond  the  above  we  find  also  other  marked  signs. 
The  pulse,  usually  full  and  strong,  is  increased  in  frequency,  but 
not  in  proportion  to  the  number  of  respirations.  There  is  a  well- 
marked  flush  on  the  cheeks,  producing  a  dusky,  heavy  expres- 
sion of  countenance,  the  remains  of  which  are  often  apparent 
some  little  time  after  complete  recovery.  Herpes  labiaJis  is 
almost  a  diagnostic  sign,  and  is  said  to  be  most  marked  on  the 
side  of  the  mouth  corresponding  to  the  inflamed  lung.  The 
urine  is  high  coloured,  of  high  specific  gravity,  and  contains 
an  increased  amount  of  urates,  whilst  the  chlorides  are 
diminished  or  lost.  Jaundice  may  be  present  in  the  early 
stages.  Delirium,  especially  at  night,  and  subsultus  ai-e  not 
uncommon  in  severe  cases.  The  duration  of  the  disease  is 
from  five  to  eight  clays  ;  the  termination  being  marked  by  a 
crisis  which  may  take  the  form  of  delirium,  profuse  sweating, 
•epistaxis,  or  diarrhoja,  the  temperature  at  the  same  time 
falling  precipitately  to  100°,  or  almost  to  normal ;  then  on  the 
two  following  days  it  falls  to,  or  even  sinks  below,  the  normal 
level  ;  and  the  patient  is  well,  unless  (i)  thei-e  be  some  further 
complication  or  relapse,  or  (ii)  the  upper  lobes  be  involved 
when  the  crisis  is  delayed  and  is  more  gradual.  Physical  signs, 
however,  of  the  third  stage  linger  for  some  days  after  the 
patient  has  apparently  recovered.  The  crisis  is  usually  attended 
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"by  a  retui-n  of  chloi'icles  to  the  urine.  It  should  be  remem- 
bered that  death  not  infrequently  occurs  during  the  critical 
state,  the  patient  passing  into  a  '  typhoid  '  state  before  the  end 
comes. 

Physical  Signs. — In  the  first  stage  there  is  some  dulness, 
but  it  is  not  a  mai-ked  feature.  There  is  imperfect  chest  ex- 
pansion ;  the  breathing  is  coarser  than  normal,  and  is  attended 
duiing  inspiration  by  a  fine  crepitation,  which  has  been 
likened  to  the  noise  produced  by  rubbing  one's  hair  between 
the  fingers.  This  sign  may,  at  times,  be  heard  only  at  the  end 
-of  a  deep  inspiratoi'y  effort,  but  it  is  pathognomonic  when 
detected. 

The  second  stage  is  characterised  by  signs  which  attend  con- 
solidation. Little  or  no  air  enters  the  air-cells,  consequently 
crepitation  ceases  ;  there  is  a  dull  percussion  note  ;  and  the 
vesicular  murmur  is  changed  to  harsh,  bronchial,  or  tubular 
breathing,  whilst  the  vocal  phenomena  are  exaggerated,  or 
replaced  by  bronchophony  and  increased  fremitus.  In  cases, 
however,  where  the  main  bronchial  tube  leading  to  the  inflamed 
area  is  obsti-ucted  there  may  be  an  entire  absence  of  the  above 
•signs. 

The  signs  of  the  third  resemble  those  of  the  second  stage 
until  such  time  as  liquefaction  of  the  inflammatory  pro- 
ducts occurs.  Then  the  tubular  respiration  is  changed  to 
large  moi-st  sounds  (subcrepitant  rales  and  bronchial  gurglings), 
which  gradually  disappear  as  the  disease  clears  up.  A  some- 
what dull  percussion  note  persists  for  some  little  time  after 
convalescence,  and  the  aspect  of  the  patient  is  not  infrequently 
permanently  dusky. 

It  is  well  to  bear  in  mind  that  extensive  pneumonia  may 
«xist  in  the  interior  of  the  lung,  or  at  its  diaphragmatic 
aspect,  and  yet  none  of  the  above  physical  signs  be  detected. 

Complications.  -  E,E.spiRATORY  System. — Bronchitis  and 
pleuri.sy.  The  inflammatory  condition  may  extend  to  tlie 
larger  bronchial  tubes  or  to  the  pleura,  with  the  characteristic 
signs  of  inflammation  of  these  parts.  Small  irregular 
pneumonic  aVjScesses  may  form.  In  debilitated  subjects  the 
disease  may  run  a  chronic  '.smouldering'  course  for  some 
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weeks,  with  the  supervention  of  gangrene  in  small  or  large 
patches. 

Nervous  System. — Convulsions  in  the  initial  stage  are- 
not  uncommon  in  children  ;  whilst  in  adults  a  wild  delirium 
is  occasionally  observed,  often  from  the  very  onset  of  the 
disease,  especially  if  the  apices  and  upper  lobes  be  involved. 

Diagnosis. — 1 .  From  Typhus  Fever. — By  the  absence  of 
petechial  spots  ;  the  face  and  conjunctiva;  are  not  so  dusky 
and  congested  ;  and  there  is  an  absence  of  characteristic  odour. 
2.  From  Typhoid  Fever.  — By  the  absence  of  rose  spots,  and 
of  tympanites,  distension,  diarrhoea,  and  other  abdominal 
signs.  -3.  From  Acute  Tuberculosis. — At  times  the  diagnosis 
is  very  difficult.  In  pneumonia  there  should  be  a  crisis  between 
the  sixth  and  eighth  day.  Stethoscopic  evidence  is  not  always 
reliable.  We  are  mainly  then  guided  by  the  history  of  the 
patient,  his  appearance,  and  the  hectic  character  of  the  fever. 

Prognosis. — Favourable,  as  a  rule,  in  healthy,  well-nourished 
subjects  :  hence  the  statistics  of  private  jiractice  are  more 
favourable  than  those  of  hospitals.  Still  it  is  a  disease  which 
is  attended  by  great  mortality  in  eldei'ly  or  intemperat& 
patients,  or  those  with  debilitated  constitution  or  physique,  or 
where  extensive  tracts  of  pulmonary  tissue  are  affected.  The 
mortality  is  apparently  as  high  in  cases  of  unilateral  as  in 
bilateral  pneumonia.'  Cases  of  apical  pneumonia  are  the 
most  severe. 

An  unfavourable  termination  may  be  expected  in  cases  in 
which  there  is  dark,  prune-juice-coloured  expectoration  ;  in 
hyperpyrexia  (10.5°  or  106°)  ;  or  in  those  patients  presenting 
marked  nervous  symptoms,  such  as  severe  delirium,  prostration, 
or  carphology.    Death  is  usually  due  to  asphyxia  or  to  syncope. 

Treatment. — Rest  in  bed  is  absolutely  necessary.  No 
drugs  have  any  effect  in  shortening  the  course  of  the  disease. 
A  purge  (calomel  gr.  iij.)  maybe  given  at  the  onset.  A  robust 
patient  with  a  full  pulse  will  often  derive  nmch  benefit  from 
free  bleeding  in  the  early  stage  (leeches  or  venesection). 
Then  treat  symptoms  as  they  arise.  Antimony  in  small 
'  See  Hadden,  Mackenzie,  and  W.  W.  Ord  :  St.  Thonms's  Hospital 
Eeports,  18i)l. 
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frequent  doses  has  been  recommended  with  a  view  to  reducing 
fever  '  (Walshe).  Alkalies  with  the  iodine  salts  may  be  given 
to  render  the  expectoration  less  tenacious,  whilst  ammonia 
and  ipecacuanha  are  often  useful  from  their  expectorant  action. 
Helieve  the  cough  with  hyoscyamus,  tolu.  Opium  in  small 
doses  may  at  times  be  given  with  advantage,  but  not  if  there 
be  much  venous  congestion,  or  a  tendency  to  delirium.  Dr. 
Ord,  in  view  of  the  likeness  of  pneumonia  to  erysipelas,  pre- 
scribes large  doses  of  perchloride  of  iron  during  the  acute  stages. 
We  have  certainly  seen  benefit  accrue  to  the  patient  from  this 
treatment.  Stimulants  (ammonia  or  alcohol)  are,  as  a  rule,  re- 
quired at  one  or  other  period  of  the  illness,  and  should  then  be 
freely  given.  Recently  the  inhalation  of  oxygen  has  been  tried, 
with  marked  success,  by  Dr.  Brunton  and  others,  (See  '  British 
Medical  Journal,'  1892.) 

As  regards  external  applications,  two  opposite  modes  of 
treatment  have  their  advocates.  Some  prescribe  cold  com- 
presses or  ice-bags  to  the  affected  lung,  but  we  should  hesitate 
to  adopt  this  plan.  Others  apply  blisters,  or  other  counter- 
irritants,  hot  fomentations,  and  poultices.  The  latter  have 
disadvantages  from  their  weight  and  odour.  The  best  results 
probably  ensue  from  the  application  of  an  oiled  lint  jacket,  with 
an  outer  padding  of  cotton- wool.  Delirium  should  be  treated 
by  large  doses  of  bromide  of  ammonium,  or,  if  the  pulse  be 
good,  by  hydrate  of  chloral.  Maintain  the  patient's  strength 
by  a  generous  and  easily  digested  diet  of  milk,  eggs,  and  good 
beef  extracts.  But  it  is  essential  that  the  stomach  be  not  over- 
loaded. Avoid  the  dangers  of  a  relapse  during  convalescence 
by  warm  clothing,  and,  if  possible,  removal  to  some  sheltered 
locality. 

The  treatment  of  such  a  complication  as  gangrene  of  the 
lung  demands  the  free  use  of  stimulants,  nutritious  food,  and 
the  inhalation  of  medicated  sprays  or  vapours.  Excision  of 
the  gangrenous  portion  has  been  advocated. 

'  I^.  Vin :  Antim  :  Tart:  ttiv. ;  Potass:  Bicarb:  gr.  x. ;  Ammon  : 
Carb:  gr.  iv. ;  Aqua  Camphoric  ad  jj.  Misce. 
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(b)  Catarrhal  Pneumonia    (Broncho- pneumonia  ; 
Lobular  Pneujionia) 

Definition. — An  inflammatory  affection  of  the  lobules  of 
the  lungs,  occurring  mostly  in  scattered  patches,  and  generally 
as  a  complication  or  extension  of  previous  bronchitis. 

Causes  and  Pathology. — Common  in  childhood,  when  it 
is  generally  acute,  and  follows  an  attack  of  bronchitis.  Or 
it  may  be  a  complication  of  measles,  rickets,  or  whooping 
cough.  The  bronchitis  being  the  starting  point,  there  may  be 
secondary  infection  of  the  lobules  by  the  inhalation  of  the 
products  of  inflammation  from  the  larger  tubes  ;  or  the  lobules 
may  become  involved  by  direct  inflammatory  extension  to  the 
alveoli,  owing  to  the  excessive  irritability  of  their  epithelial 
lining. 

The  affected  foci  first  pass  through  a  stage  of  hyperismia, 
hence  the  lung  appears  studded  with  patches  varying  in  size 
from  a  hemp  seed  to  a  filbert ;  these  patches  being  sharply 
defined,  and  giving  the  lung  a  mottled  appearance  on  section. 

The  second  stage  is  characterised  by  the  blocking  of  the 
alveoli  with  the  proliferated  cells  lining  them,  there  being 
little  or  no  fibrillated  fibrin,  the  cell  proliferation  being  the 
essential  feature.  In  the  third  stage  the  invading  elements 
undergo  fatty  changes,  become  liquefied,  and  finally  absorbed  ; 
or  they  undergo  caseous  degeneration,  and  so  set  up  a  form 
of  chronic  pneumonia,  with  breaking  down  of  lung  tissue. 
Subsequently  true  tubercular  phthisis  may  supervene,  owing 
to  the  invasion  of  the  tubercle  bacillus  over  the  affected 
area. 

Symptoms. — The  disease  being  secondary  to  bronchitis, 
there  have  been  previously  observed  all  the  signs  and  symptoms 
common  to  that  condition.  Then  a  sudden  exacerbation  of 
symptoms  ensues,  marked  by  rigor,  increased  dyspncea,  flushed 
countenance,  and  painful  cough.  The  tempei-ature  is  high,  as 
in  croupous  pneumonia,  but  markedly  remittent.  Expectora- 
tion, besides  being  difficult  to  obtain  from  children,  is  always 
scanty.  It  may,  however,  present  the  purulent  characters  of 
bronchitis,  together  with  a  slightly  blood-tinged  or  rusty  tint, 
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indicating  extension  of  disease  to  the  pulmonary  alveoli.  Re- 
covery is  gradual,  and  there  is  no  critical  day  of  the  fever. 

Physical  Signs. — Not  well-marked,  apart  from  the  bron- 
chitis, uidess  the  inflamed  patches  are  numerous,  close  together, 
or  have  coalesced.  If  the  patches  be  of  large  area,  then  there 
may  be  dulness  on  percussion  ;  otherwise  there  is  little  or  no 
impairment  of  percussion  note.  Careful  auscultation,  however, 
reveals  the  general  large,  moist  sounds  of  bronchitis,  with 
isolated  and  sharply  defined  patches,  over  which  the  respiratory 
murmur  is  harsh  and  tubular  in  character.  If,  however,  the 
bronchi  leading  to  inflamed  infundibula  be  obstructed,  no 
respiratory  murmur  at  all  is  heard. 

Diagnosis. — From  Capillary  Bronchitis. —This  disease, 
although  attended  by  fever,  lividity,  and  dyspnoea,  presents 
most  physical  signs  at  the  bases.  The  expectoration  is 
purulent  or  muco-purulent,  and  there  is  an  absence  of  tubular 
breathing. 

Prognosis. — Always  a  grave  disease,  inasmuch  as  it  super- 
venes on  an  aflection  which  has  already  tried  the  patient's 
strength.  The  mortality  in  infants  and  very  young  children 
is  heavy.  A  guai'ded  prognosis  should  always  be  given  in 
cases  of  constitutional  weakness  or  disease  (rickets,  (fee). 

Treatment. — The  patient  should  be  placed  in  a  warm  room, 
as  in  treatment  of  lobar  pneumonia.  A  steam  tent  is  always 
advisable.  Blood-letting  or  other  depletory  measures  ai-e  not 
to  be  commended.  Apply  warmth  to  the  chest  (cotton-wool, 
hot  fomentations,  &c.).  The  oiled  jacket  is  an  admirable 
substitute  for  the  poultice,  and  is  always  well  tolerated.  The 
disease  is  es.sentia]]y  one  which  requires  stimulants.  Give 
the  carbonate  of  amtnonia,  with  ipecacuanha  in  small  repeated 
doses.'  Watch  the  pulse,  and  give  brandy  or  other  alcoholic 
stimulant  in  warm  milk  every  two  hours  if  the  strength 
shows  signs  of  failure.  An  emetic  of  vin.  ipecac.  (5ss.  to  5.j.) 
is  often  of  great  service  in  dislodging  accumulated  secretions 
of  the  V^ronclii,  and  is  not  so  depressing  as  aiitimonial  prepara- 
tions.   The  diet  should  consist  of  warm,  easily  digested  food, 

'  }\p.  Animon  :  Cnrb  :  gr.  j. ;  Vin  :  Ipecac  :  mx. ;  Decoct :  C'inchonra 
ad  5j.  Misce. 
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such  as  peptonised  milk,  eggs,  and  well-prepared  beef  extracts, 
or  chicken  broth. 

CHRONIC  INTERSTITIAL  PNEUMONIA  (Fibroid 
Phthisis) 

Definition. — A  chronic  inflammation  producing  an  increase 
of  the  connective  tissue,  subsequently  developing  into  fibro- 
nucleated  growth,  which  invades  the  peribronchial  spaces, 
interlobular  tracts,  and  causes  obliteration  of  the  air-cells 
and  general  contraction  of  the  lungs. 

Causation. — Rarely  a  primary  affection,  being  usually 
secondary  to  pneumonia,  chronic  pleurisy,  collapsed  portion  of 
lung,  infarcts,  or  diabetes. 

Pathology. — The  first  stage  is  characterised  by  hypertemia 
and  swelling  of  the  ordinary  connective  tissue  of  the  lung  and 
its  bronchial  tubes  (red  induration)  ;  this  is  followed  by  hyper- 
plasia of  fib ro- nucleated  growth,  which  involves  the  peribron- 
chial, interlobular,  and  intercellular  arese.  The  inflammatory 
process  generally  extends  to,  in  some  cases  from,  the  pleura,  so 
that  the  lung  is  firmly  attached  to  the  chest  walls.  On  section 
the  organ  is  seen  to  be  mapped  out  into  islets  of  varying  size, 
which  are  surrounded  by  bands  of  tough,  fibrous  tissue  in 
which  blood  pigment  is  usually  embedded  (brown  induration). 
Thus  the  lung  is  increased  in  actual  bulk,  though  diminished 
in  actual  air  capacity.  Eventually  the  lung  is  converted  into 
a  fibrous  mass,  with  scattered  loculi  representing  the  remnants 
of  the  lobular  structures,  and  is  not  unlike  the  cut  section  of 
advanced  cystic  disease  of  the  kidney.  The  disease  is  fre- 
quently confined  to  one  lung. 

The  secondary  effects  of  this  condition  are  :  (1)  dilatation 
of  larger  bronchial  tubes  [hroncltiectasis),  due  probably  to  re- 
traction of  the  new  fibroid  tissue  ;  (2)  a  globular  condition  of 
the  terminal  tubes,  due  possibly  to  obstruction,  with  accumu- 
lation, and  retention  of  secretions  behind  the  obstruction  ;  (3) 
emphysema  surrounding  an  indurated  area  ;  (4)  the  formation 
of  true  cavities,  as  a  result  of  breaking  down  of  the  adven- 
titious tissue  ;  (5)  enlargement  and  pigmentation  of  bronchial 


I 


CHRONIC  INTEESTITIAL  PNEUMONIA 


357 


lymph  glands,  and  general  pigmentation  of  the  whole  organ 
(black  induration). 

Symptoms. — Obscure  in  the  early  stages.  If,  however, 
after  a  liistory  of  recent  pneumonia  or  pleurisy  there  is 
constant  dragging  pain,  with  retraction  of  the  chest  wall,  over 
the  site  of  the  affection,  together  with  dyspnoia,  cough,  and 
much  expectoration  of  yellow  or  brownish  offensive  sputa,  we 
may  suspect  that  induration  is  taking  place.  Besides  these 
symptoms  the  cough  is  often  paroxysmal,  and  is  aggravated  by 
sudden  change  in  position  ;  there  are  increasing  anaemia  and 
night  sweats  ;  but  there  is  no  marked  change  in  the  pulse, 
nor  in  the  temperature,  until  the  disease  has  been  long 
advanced,  when  the  febrility  assumes  a  hectic  type  ;  htemo- 
ptysis  is  frequent ;  hypertrophy,  and  dilatation  of  heart  cavities, 
lividity  and  bulbousness  of  the  finger  ends,  and  general  dropsy 
occur  in  the  last  stages. 

Physical  Signs  will  much  depend  on  the  stage  of  the 
disease.  There  is  usually  some  flattening  and  loss  of  move- 
ment of  chest  wall.  Percussion  is  dull,  and  if  there  be 
marked  dilatation  of  tubes  the  '  bruit  de  pot  f ele '  is  obtained. 
The  breathing  is  feeble  and  distant,  except  over  dilated  tubes, 
where  it  may  be  cavernous.  Similarly,  moist  sounds,  varying 
in  quality  from  rales  to  gurglings,  are  frequently  heard. 

Diagnosis. — The  disease  may  be  confounded  with  (1)  chronic 
pleuri.sy  ;  (2)  chronic  tubercular  phthisis.  In  all,  the  physical 
signs  are  much  the  same  :  the  presence  of  signs  of  dilated 
tuVjes  would  almost  preclude  pleurisy  ;  whilst  the  history  of 
the  case — the  apices  being  the  earliest  site  of  affection — and  the 
presence  of  the  tubercle  bacillus,  would  be  in  favour  of  phthisis. 
It  must  be  remembered,  however,  that  in  the  later  stages  of 
cirrhosis,  tubercular  phthisis  may  be  grafted  on  the  original 
di.sease.    Fibroid  phthisis  is,  however,  almost  always  unilateral. 

Treatment.  Palliative  mainly.  Treat  the  case  as  one  of 
tubercular  phthisis.  The  patient  should  give  up  all  injurious 
occupation.  The  strength  .should  be  maintained  by  stimulants 
and  nourishing  diet.  Allay  the  cougli,  and  promote  ex- 
pectoration. Cod-liver  oil  and  the  inhalation  of  turpentine 
vajx)urs  have  been  found  most  useful. 
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CHRONIC  PKETIMONIC  PHTHISIS 

Definition. — A  chronic  disease  of  the  lungs  which,  com- 
mencing'in  pneumonia,  has  tubercular  disease  engrafted  on  it, 
or  vice  versa. 

Pathology. — It  is  difficult  to  reconcile  the  various  con- 
flicting views  and  statements  of  eminent  pathologists  and 
clinical  observers.  It  is  undoubtedly  true  that  in  cases  dying 
of  pneumonic  phthisis  there  are  evidences  of  catarrhal 
pneumonia,  and  careful  staining  of  sections  of  lung  will  reveal 
giant  cells,  bacillus  tuberculosis,  and  other  evidences  of  tuber- 
culous phthisis.  There  is  also  caseous  degeneration  of  glands 
and  neighbouring  tissues. 

The  tree,  however,  '  is  known  by  its  fruit ; '  and  to  us  it  is 
difficult  to  accept  the  hypothesis  that  tubercle  in  one  case 
produces  the  catarrhal  signs  and  symptoms  of  ordinary 
phthisis,  and  in  another  the  chronic  pneumonic  consolidations 
of  the  disease  in  question.  It  seems  to  us  much  more  probable, 
in  accordance  with  the  characteristics  of  disease,  that  it  is  not  a 
true  phthisis  in  the  usual  acceptation  of  the  term  ;  but  either  (1) 
a  pneumonia  occurring  in  a  subject  predisposed  to  tubercle,  and 
in  this  case  producing  a  rapid  destruction  of  tissue,  as  erysipelas 
may  do  in  a  debilitated  subject ;  or  (2)  a  primary  pneumonia, 
which,  from  constitutional  defects,  is  slow  of  resolution,  and 
is  complicated  by  the  advent  of  the  tubercular  process. 

Symptoms. — Vary,  according  to  the  character  and  extent  of 
the  lesion,  resembling  in  part  those  of  tubercular  phthisis, 
chronic  pneumonia,  or  bronchitis. 

Treatment. — The  same  rules  should  guide  us  as  are  described 
under  Pneumonia. 

GANGRENE  OF  THE  LUNG 

Definition. — Death  en  masse  of  a  certain  portion  of  the  lung 
tissue. 

Causation. — The  condition  may  be  :  {a)  secondary  to  some 
inflammatory  disease  of  intense  character,  such  as  pneumonia, 
specific  fevers,  when  it  is  probably  akin  to  noma.  In  such 
cases  there  are  other  predisposing  factors,      chronic  alcoholisui. 
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diabetes,  senility,  syphilitic  disease  of  the  blood-vessels. 
(6)  It  may  result  mechanically  from  pressure  of  an  aneurysm, 
new  growth,  hydatid  cyst,  the  presence  of  food  or  other  foreign 
bodies  in  the  bronchi,  or  from  htemorrhagic  infarct.  Or  (c)  it 
may  have  a  septic  origin  from  diphtheria,  or  malignant  new 
gi'owth  of  mouth,  fauces,  and  upper  air-passages  ;  from  exten- 
sion of  local  abscess  ;  it  may  therefore  occur  as  a  complication 
in  py:«mia  or  the  puerperal  state. 

Pathology. — Two  forms  recognisable  :  («)  cliflPuse  ;  (b)  cir- 
cumscribed. In  the  former,  the  disease  may  attack  large 
tracts  of  lung  tissue,  or  even  involve  the  whole  of  one  lobe. 
There  is  no  limiting  line,  the  necrosed  lung  tissue  merging  at 
its  circumference  into  pneumonic  and  congested  arete.  The 
gangrenous  tissue  on  section  is  seen  to  be  disorganised  into 
a  soft,  juicy,  greenish-coloured  mass  with  a  horribly  offen- 
sive discharge.  In  the  circumscribed  form,  the  periphery 
of  the  lower  lobe  of  the  lung  is  the  most  usual  site.  The 
diseased  tissue  is  in  patches,  with  distinct  limiting  zones  of 
consolidation.  The  patches  may  break  down,  discharging  their 
contents  by  neighbouring  bronchi  ;  or  they  may  coalesce  with 
similar  neighbouring  patches,  forming  varying  sized  excavations 
which  occasionally  open  into  the  pleural  cavity. 

Symptoms. — Unmistakable  when  a  gangrenous  patch 
opens  into  and  discharges  itself  by  a  bronchial  tube  ]  the 
breath  and  expectoration  being  horribly  otiensive,  resembling 
decomposed  animal  matter.  The  sputa  are  equally  fretid,  of  a 
dirty  Vjrown  or  blackish  tinge,  and  contain  histological  elements 
of  lung  tis.sue. 

There  is  great  prostration  and  dyspna3a,  with  a  small  and 
feeble  pul.se,  and  a  tendency  to  the  '  typhoid '  state. 

The  physical  signs  are  those  found  in  consolidation,  with 
subsequent  breaking  down  of  lung  tissue  and  the  formation  of 
cavities. 

Diagnosis.  —  The  condition  may  be  confounded  with 
Bronchiecimia  and  with  Fyo-pneumothorax.  In  the  former 
di.sease  there  would  be  a  histoiy  of  previous  chi-onic  bronchitis  ; 
and  in  the  latter  we  must  depend  on  the  history  and  the 
physical  signs. 
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Prognosis. — Generally  unfavourable,  especially  in  tlie 
diffuse  variety  ;  death  generally  ensues  from  exhaustion, 
hemorrhage,  or  extension  to  the  pleural  cavity. 

Treatment. — Maintain  the  strength  by  stimulants  and 
beef-tea.  Prescribe  antiseptic,  odorous  inhalations — e.g.  car- 
bolic acid,  creasote,  turpentine.  The  latter  may  be  given 
internally  both  as  an  antiseptic  and  stimulant  (Begbie). 
Surgical  excision  of  a  gangrenous  patch  near  the  surface  has 
been  successfully  practised. 

PULMONARY  TUBEECULAR  PHTHISIS  (Consumption) 

Definition. — A  destructive  inflammatory  disease  of  the 
lungs,  usually  of  a  chronic  nature,  commencing  in  the  con- 
nective tissue  of  the  alveoli,  or  in  the  peribronchial  lymphoid 
tissue,  and  due  to  the  presence  of  granular  neoplasms  called 
'  tubercles.' 

Causation. — (a)  Predisposing. — Age. — Most  frequent  be- 
tween fifteen  and  thirty-five  ;  no  period  of  life,  however,  is 
exempt  ;  and  though  comparatively  rare  after  fifty,  cases  are 
recorded  as  occurring  in  patients  between  the  sixtieth  and 
seventieth  year,  when  it  is  found  not  unusual  for  several 
members  of  the  same  family  to  succumb  from  tubercular 
phthisis  during  the  same  decade.  Sex  has  probably  no 
preponderating  influence,  except  that  females  are  more  Hable 
when  the  disease  is  hereditary  ;  whilst  males,  from  their 
greater  exposure,  are  more  prone  to  the  acquired  disease. 
Climate. — A  cold,  moist  climate  is  most  favourable  to  the 
spread  of  the  disease,  as  it  is  comparatively  unknown  in  the 
torrid  and  in  the  arctic  zones.  Heredity.— A  most  power- 
ful predisposing  factor,  not  only  as  regards  direct  transmission 
of  tubercular  disease  from  parent  to  child,  but  also  by  the 
descent  of  syphilis,  scrofula,  and  other  wasting  diseases, 
rendering  the  offspring  more  prone  to  acquire  tuberculosis. 
Wasting  Diseases,  such  as  diabetes,  Addison's  disease,  ex- 
hausting fevers,  anaimia,  etc.  Diseases  of  the  Respiratory 
Tract,  such  as  bronchitis,  pneumonia,  pleurisy,  to  which  must 
be  added  measles,  whooping  cough,  and  injuries  to  the  lungs. 
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Certain  Trades  and  Occupations,  notably  compositors,  milliners, 
tailors,  millers,  workers  in  textile  fabrics,  and  others. 
Unhealthy  Hygienic  Surroundings,  such  as  impure  atmo- 
sphere, deficient  ventilation,  and  undrained,  damp  soils. 

(b)  Exciting. — The  tubercle  bacillus  of  Koch  (see 
Tubercle,  p.  43).  This  conclusion  is  based  on  the  following 
data — viz.  the  bacilli  are  found  in  the  sputa,  in  the  tubercles 
themselves,  and  in  the  various  tissues  and  organs  of  the  body 
of  patients  suffering  from  tubercular  disease,  and  especially 
are  they  '  found  where  the  tubercular  process  is  commencing 
or  spreading '  (Fliigge)  ;  after  being  stained  by  f uchsin  and 
other  reagents  the  bacilli  retain  their  stain,  and  are  thus 
distinguished  from  putrefactive  organisms  ;  they  have  been 
isolated  and  separately  cultivated  ;  they  flourish  at  the  tem- 
perature of  the  human  body  and  in  animal  media  only. 
If  introduced  into  the  human  body,  either  by  inhalation  in 
the  form  of  a  spray,  or  by  inoculation,  sooner  or  later  the 
characteristic  lesions  of  tuberculosis  are  found.  Artificial 
cultivations  of  the  bacillus  through  numerous  generations  are 
equally  as  infective  as  the  first. 

Pathology. — Any  part  of  the  lung  may  be  primarily 
afiected  ;  the  apices  are,  however,  most  frequently  the  first 
attacked,  especially  the  left,  owing  to  stagnation  of  air  as  a 
result  of  weak  respiratory  movements. 

Infection  usually  commences  in  the  finer  bronchi,  and 
extends  (1)  to  the  alveoli;  or  (2)  to  the  peribronchial  con- 
nective tissue. 

(1)  If  it  extend  to  the  alveoli,  the  diseased  part  is  studded 
with  solid  masses  of  lung  tissue,  which  have  a  tendency  to 
become  grey  or  opaque  in  the  centre  and  to  coalesce  with 
neighbouring  masses  at  the  periphery,  the  whole  apex  thus 
becoming  condensed  and  solid.  Microscopically  the  small 
tuVje-s  leading  to  the  alveoli  are  plugged  with  inflammatory 
exudation,  whilst  the  alveoli  themselves  are  filled,  as  in  pneu- 
monia, with  a  mass  which  consists  partly  of  the  alveolar 
epithelium,  and  partly  of  migratory  leucocytes  and  red  blood- 
cells.  Definite  tul^ercles,  with  typical  giaiiL  cells,  may  be 
found  in  the  bronchial  or  in  the  alveolar  walls.    In  a  subse- 
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quent  process  the  structures  involved  undergo  molecular 
death,  the  cells  becoming  granular,  homogeneous,  and  cheesy 
(caseous  necrosis). 

Subsequently  the  caseous  material  softens,  and  exudes  a 
thick,  muddy  fluid,  often  containing  elastic  tissue  and  other 
histological  elements  of  the  affected  air-passage,  the  fluid  ulti- 
mately dischai-ging  itself  into  a  neighbouring  bronchus,  and 
is  expectorated.  The  cavities  thus  formed  vary  in  size  accord- 
ing to  the  extent  of  tissue  involved,  or  according  as  the  original 
cavities  remain  isolated  or  coalesce  with  their  neighbours.  A 
fresh  cavity  has  irregular  walls  lined  with  recent  or  caseating 
tubercle,  with,  at  times,  blood-vessels  extending  from  one  side 
to  another.  Subsequently  the  walls  become  smoother,  more 
defined,  and  lined  with  a  pyogenic  membrane.  The  destruc- 
tive process  described  above  may  be  arrested  at  the  caseous 
stage,  when  the  inflammatory  products  are  partly  absorbed, 
and  the  remnants  become  infiltrated  with  lime  salts  ;  or  arrest 
may  occur  at  the  stage  of  vomica,  when  the  contents  having 
been  discharged,  the  walls  contract  and  become  limited  by 
indurated  tissue. 

(2)  In  this  form  the  initial  lesion  commences  also  in  a 
plugged  bronchiole,  and  extends  to  the  peribronchial  con- 
nective tissue  by  means  of  the  lymphatics.  This  tissue 
becomes  hypertrophied,  forming  bands  or  ai-ea;  which  surround 
crepitant  lung  tissue  ;  subsequently  the  inflammatory  process 
extends  to  the  surface,  causing  thickening  of  the  pleura  and 
firm  adhesions  at  the  apex.  Tubercles  are  found  scattered 
throughout  this  inflammatory  connective  tissue  and  round  the 
bronchi. 

Other  tubercular  deposits  are  generally  found  in  the  peri- 
toneum, cerebral  meninges,  liver,  kidneys,  and  intestines.  In 
the  bowel  they  often  give  rise  to  ulcerations,  which  for  the 
most  part  have  their  long  axes  transverse  to  the  gut.  (See 
Coat's '  Manual  of  Pathology.') 

Symptoms.-  Three  stages  are  ordinarily  recognised.  The 
First  Stage  (incipient  consolidation)  is  generally  usliered  in  by 
dyspepsia,  slight  cough,  and  some  fever.  The  cough  is  not  at 
first  severe,  but  is  usually  attended  by  slight  mucous  ex- 
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pectoration  ;  there  may  be  a  little  dyspnoea  ;  the  pulse  becomes 
quickened,  especially  with  exertion ;  and  there  is  a  slight 
amount  of  fever,  more  marked  towards  the  evening  (bacillary 
infection).  These  conditions  may  continue  for  months,  but 
increased  cough  and  slight  htemoptysis  mark  a  progressive 
aggravation  of  the  disease.  The  cough  then  becomes  more 
troublesome,  the  expectoration  is  muco-purulent,  and  night 
sweats  supervene.  The  above  symptoms  are  usually  observed 
in  the  first  stage  of  a  gradually  developing  case  ;  but  it  not 
unfrequently  happens  that  the  disease  has  bronchitis,  pneu- 
monia, or  some  exhaustive  fever  as  a  precursor,  or  that 
sudden  hsemoptysis  may  be  the  first  symptom. 

The  Second  Stage  is  marked  by  an  aggravation  of  all  the 
previous  symptoms.  Hectic  is  now  pronounced,  the  cough 
more  troublesome,  whilst  the  expectoration  becomes  markedly 
purulent,  being  often  expelled  in  well-defined,  creamy,  nummu- 
lar masses.  There  is  often  a  well-defined  flush  on  the  cheeks, 
and  marked  brilliancy  of  the  eyes.  The  skin,  which  is  hot 
and  pungent  during  the  day,  is  sodden  and  bathed  in  sweat 
during  the  night,  and  the  finger  ends  become  bulbous,  with 
curved  nails.  Pain  in  a  localised  area  at  the  apex  is  often 
complained  of. 

The  Third  Stage  is  characterised  by  increase  of  cough,  of 
night  sweats,  of  emaciation,  and  of  expectoration.  Severe 
attacks  of  alarming  haemorrhage  are  common  ;  pain  at  the 
summit  of  the  lung  is  more  pronounced  ;  diarrhcea  frequently 
sets  in  ;  whilst  nau.sea  and  vomiting,  probably  as  the  result 
mainly  of  the  cough,  are  also  met  with.  During  this  stage, 
yellow  elastic  tissue  is  frequently  found  microscopically  in 
the  ."^ytuta. 

Death  may  result  in  this  stage  from  :  (1)  perforation  oj 
IM  pleura  (pneumo-thorax) ;  (2)  hcemorrhage  (rare)  ;  (3)  severe 
dia/rrluPM,  or  even  perforation  of  the  small  intestine  from 
tuVjercular  ulceration ;  (4)  mvere  and  progressive  emaciation  ; 
(5)  shyiifjhH  ovhedmrea.  Usually  the  mental  condition  remains 
dear  to  the  last. 

Whatever  the  stage  may  be,  there  are  four  symptoms 
which  suggest  phthi.sis  without  examining  for  physical  signs, 
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viz.  :  persistent  cough,  emaciation,  night  sweats,  and  hiemo- 
ptysis. 

Physical  Signs.— First  Stage. — Consolidation. — At  the 
affected  apex  tliei-e  is  loss  of  expansion,  dulness  on  percussion, 
and  increased  vocal  phenomena.  The  auscultatory  signs  vary. 
The  breath  sounds  may  be  diminished  over  one  area,  and  in- 
creased over  another  ;  or  tlie  breathing  may  be  interrupted, 
(' cog-wlieeled ')  or  tubal;  whilst  in  neighbouring  unaffected 
regions  it  is  puerile,  owing  to  increased  action  of  healthy 
surrounding  tissue.  A  prolonged  expiratory  murmur,  together 
with  a  coarse  character  of  breathing,  both  with  inspiration 
and  expiration,  are,  however,  usually  pi-esent.  Rhonchi 
may  be  heard  especially  after  coughing  ;  and  not  infre- 
quently small  cracklings  and  creakings,  as  a  result  of  local 
pleurisy,  are  detected.  It  should  be  remembered  that  all  the 
above  physical  signs  may  vary  in  intensity,  according  to  the 
extent  of  the  lesion  or  to  the  amount  of  neighbouring 
emphysema. 

Second  Stage. — Softening. — The  supra- and  infra-clavicular 
flattening  becomes  marked  ;  dulness  is  more  extended  and 
more  pronounced ;  bronchial  breathing  more  intense,  and 
accompanied  by  sharp  cracklings  (subcrepitant  rales),  which 
remain  after,  and  are  unaffected  by,  coughing.  Owing  to  the 
retraction  of  lung  tissue  at  the  diseased  apex,  the  precordial 
dulness  is  increased,  and  even  the  heart  itself  may  be  dis- 
placed. 

Third  Stage. — Cavity,  or  Vomica. — The  signs  are  those 
usually  produced  by  cavities  of  various  sizes.  Slight  pei-- 
cussion  yields  the  hndt  de  jjot  feU  (cracked-pot  sound),  pro- 
vided the  cavity  be  near  the  surface  ;  if  deeper,  a  heavier 
percussion  yields  a  somewhat  dull  note.  Various  conditions, 
however,  modify  this  physical  sign.  For  its  full  development 
it  is  requisite  that  the  cavity  be  large  and  near  the  surface  ; 
that  it  communicate  freely  with  a  patent  bronchus  ;  that  it  be 
surrounded  by  consolidated  lung  tissue  ;  and  that  it  contain 
air  and  a  little  fluid.  The  auscultatory  signs  vary  also 
according  to  the  size  of  the  cavity.  If  it  be  small,  then  the 
breathing  is  cavernous,  resembling  somewhat  that  which  is 
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heard  over  a  dilated  tube  ;  if  it  be  large,  and  moderately  full 
of  thin  pus,  then  gurgling  is  a  frequent  sign.  If  the  excava- 
tion be  of  very  large  size  the  gurgling  is  more  pronounced,  and 
'  metallic  tinkling '  is  often  present  during  the  act  of  coughing 
or  speaking.  The  characteristic  vocal  sounds  are  pectoriloquy 
or  cavernous  whisper.  All  these  signs  may  be  modified,  or 
even  absent,  owing  to  varied  and  changing  conditions  of  the 
excavated  lung.  In  a  well-advanced  case  three  physical  signs, 
however,  are  almost  invariably  present,  viz.  :  (1)  apical  dulness, 
with  (2)  large  moist  sounds  ;  and  (3)  pectoriloquy. 

Diagnosis, — Haemoptysis  may  occur  in  many  diseases  or 
conditions  other  than  phthisis.  But  occurring  in  a  patient 
with  cough,  dyspncea,  progressive  emaciation,  purulent  sputa, 
night  sweats,  and  intermittent  fever,  the  diagnosis  is  tolerably 
clear.  It  would  be  confirmed  by  finding  signs  of  softening  at 
one  or  both  apices,  and  by  the  detection  of  the  pathognomonic 
bacilli  in  the  sputa. 

Prognosis.  —  Mostly  unfavourable.  Recovery  may  take 
place  in  the  first  or  early  part  of  the  second  stages.  The 
prognosis  is  rendered  more  grave  by  :  (1)  hereditary  predis- 
position ;  (2)  unhealthy  occupations  or  surroundings  ;  (3) 
complications,  such  as  laryngeal  infection,  capillary  bronchitis, 
pneumo- thorax,  profuse  htemoptysis,  amyloid  affection  of  .kid- 
neys and  other  organs,  diarrhoea. 

Complications. — The  complications  are  numerous  and 
varied.  Some  of  them  are  due  to  tubercular  invasion  of 
organs  and  tissues  other  than  the  lungs  ;  some  are  due  to 
accidents  common  to  the  progress  of  the  disease ;  whilst,  again, 
others  are  part  of  the  febrile  process. 

No  classification  of  complications  can  be  entirely  accurate 
and  sati.sfactory,  owing  to  the  variety  of  causes  from  which 
they  originate.  And  it  will  be  seen  that  in  many  instances 
the  complications  them.selves  are  described  as  separate  diseases 
in  various  parts  of  this  work.  The  following  enumeration  is, 
however,  put  forward  on  an  anatomical  basis  as  l)eing  most 
convenient. 

(a)  RBSPiFiATORY  Tract. — (1)  Tubercular  deposit  in  the 
mucous  membrane  of  the  larynx  and  trachea,  leading  ta 


3G6  DISEASES  OF  THE  LUNGS 

ulcerations  and  necrosis  of  cartilages,  and  occasionally  severe 
lifEmorrhage.  Tubercular  infiltration  may  first  originate, 
though  rarely,  in  the  larger  air-passages  ;  and  in  that  case  the 
course  of  the  disease  is  generally  a  rapid  one.  Usually,  how- 
ever, it  is  secondary  to  the  lung  affection.  (2)  Pneumo-thorax, 
from  rapid  extension  of  ulceration  from  a  superficial  cavity. 
This  occurs  most  frequently  in  very  acute  cases,  before  a  local 
adhesive  pleuritis  has  had  time  to  arrest  the  process  of 
«xcavation.  The  gravity  of  this  complication  is  increased  if  it 
occurs  in  the  less  diseased  side.  It  is  usually  followed  by 
pyo-pneuinothorax.  (3)  Pleiurisy  itself  may  be  clue  to  the 
deposit  of  tubercle,  and  often  gives  rise  to  distressing  pain 
and  dyspnaa.  Frequently,  hovvevei",  as  shown  above,  it  is 
rather  a  beneficial  process,  preventing  a  fistulous  communica- 
tion between  a  tubercular  excavation  and  the  pleural  cavity. 
(4)  Profuse  hcBmorrhage,  from  a  ruptured  aneurysmal  dilata- 
tion of  a  bi'anch  of  the  pulmonary  artery.  Occasionally  the 
hjemori'hage  may  burst  through  into  the  pleural  sac,  or  extra- 
vasate  into  the  lung  tissue.  It  is  usually,  however,  coughed 
up,  often  in  large  quantities.  It  is  noteworthy  that  death 
from  the  immediate  efiects  of  pulmonary  htemorrhage  is  rare, 
although  by  the  exhaustion  it  causes  it  undoubtedly  hastens 
the  fatal  termination  of  phthisis. 

(h)  CiRCULATOEY  System. — (1)  C ardiac  atrophy  ma,y  occxilV 
as  part  of  the  wasting  process.  (2)  Valvular  incomjjetence  is 
rare  ;  but  it  may  result  from  adhesion  of  the  heart  walls  to 
neighbouring  lung,  or  from  dilatation  of  the  heart's  cavities 
secondary  to  the  shrinking  of  a  large  pulmonary  excavation. 

(3)  Thrombosis  of  various  trunk  veins,  notably  the  femoi'als. 

(4)  Amyloid  degeneration  of  various  organs. 

(c)  Digestive  System. — (1)  Aphthous  ulcerations  mny  occur 
in  the  buccal  cavities.  (2)  Vomiting  is  frequent  :  in  the  early 
stages  it  is  caused  by  the  paroxysms  of  coughing  ;  in  the  later 
stages  it  is  due  to  catarrh  of  the  stomacli.  (3)  Diarrhoea  may 
be  present,  either  as  part  of  the  general  febrility,  or  due  to 
(4)  Ttd)ercular  ulceration  oi  the  small  intestines.  (5)  Ilmmor- 
rhages  from  the  bowel  may  take  place  from  time  to  time,  as  ; 
consequence  of  ulceration  ;  but  is  somewhat  rare.  (G)  Peritonitis 
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is  apt  to  occur,  either  fi'om  perforation  of  an  ulcer,  or  from 
tubercular  invasion  of  the  peritoneum  itself.  (7)  Fistula  in  ano 
is  a  somewhat  more  frequent  complication.  It  is  caused  by- 
tubercular  ulceration  extending  from  the  rectum  into  the 
ischio-rectal  fossa  ;  it  is  often,  however,  an  occurrence  ante- 
cedent to  phthisis.  (8)  Fatty  infiltration  of  the  liver,  ascites, 
and  jaundice  are  occasionally  met  with  in  advanced  chronic 
cases. 

(d)  Genito-Urinary  System. — (1)  Tubercular  infiltration 
of  the  kidney  is  not  uncommon.  In  acute  phthisis  the  tuber- 
cles are  found  in  the  grey  miliary  stage  ;  in  a  chronic  case 
they  undergo  caseous  changes,  and  form  irregular  abscesses 
containing  cheesy  matter  and  pus  [scrofulous  kidney,  see  p.  551). 
Similar  deposits  may  be  found  in  the  urinary  bladder, 
causing  (2)  albuminuria  and  (3)  hcematuria.  Albuminuria, 
however,  is  not  necessarily  symptomatic  of  tubercular  disease 
of  the  kidney  ;  it  may  supervene  as  a  symptom  of  the  general 
febrile  condition.  (4)  Tubercular  epididymitis  is  an  occa- 
sional complication.  In  most  of  the  cases  which  we  have 
seen  it  would  appear  to  have  been  the  primary  lesion. 

{e)  Cutaneous  System. — (1)  (Edema  of  various  parts, 
and  (2)  Bedsores  are  common  in  the  advanced  stages  of  chronic 
cases.  (3)  Swaats,  especially  at  night,  may  be  so  severe  as 
to  rank  as  a  complication. 

(./■)  iSTERVOUs  System. — (1)  TubercuZar  meningitis  and 
(2)  Delirium  ;  the  latter  being  due  to  fever. 

(ff)  General  Tuberculosis. — In  the  course  of  an  ordinary 
case  of  chronic  pneumonic  phthisis,  the  disease  may  suddenly 
become  acute,  and  present  symptoms  of  invasion  of  bones, 
joints,  and  various  organs  and  tissues  of  the  body  whicli  had 
previously  appeared  exempt  from  invasion. 

Treatment. — HealthySurroundings. — The  patient  should 
Ue  removed  from  harmful  occupation.  His  rooms  should  be 
kept  at  an  equable  yet  warm  temperature,  witli  an  abundance 
of  fresh  air  ;  this  applies  with  especial  force  to  the  bedroom. 
Gentle  exercise  on  foot  should  be  recommended  ;  he  should 
guard  against  cold  wind.s,  or  any  sudden  change  of  temperature. 
As  regards  the  selection  of  climate  or  health  resort,  much 
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difficulty  presents  itself.  Kesidence  in  high  altitudes  has. 
lately  been  much  extolled.  The  localities  most  frequently  advo- 
cated are  Davos,  St.  Moritz,  the  Scotch  Highlands,  the  Rocky 
Mountains,  Colorado,  Quito,  and  the  Andes.  The  remedial 
properties  of  the  atmosphere  at  these  elevated  stations  depend 
on  its  dryness,  stillness,  great  purity,  and  lightness.  Many 
patients,  however,  return  with  little  or  no  benefit.  Each 
case  should  be  carefully  considered  on  its  own  merits.  Cases, 
in  which  the  circulatory  system  is  weak,  or  in  which  there 
is  a  tendency  to  hasmorrhage,  are  not  suitable.  We  have  seen 
perhaps  the  best  results  from  prolonged  voyages  on  the  ocean. 
Other  patients  do  best  at  relaxing  and  sedative  health  resorts, 
such  as  Torquay,  Cornwall,  Pau,  Madeira  ;  but  as  a  rule 
these  climates  are  depressing,  enervating,  and  tend  to  favour 
haemorrhage.  Again,  a  stimulating  climate,  where  the  air  is 
dry  and  bracing,  may  be  desired,  such  as  Margate,  Folkestone, 
Isle  of  Wight,  Mentone,  Egypt,  New  Zealand.  Complete^ 
change  of  home  and  climate  should  be  undertaken  in  the  early 
stages  only.  It  is  worse  than  useless  to  send  an  invalid  away 
in  the  last  stage.    (See  Douglas  Powell :  '  Diseases  of  Lungs.') 

Dietetic. — The  dietetic  principles  to  be  kept  in  view  are, 
that  the  food  should  be  simple,  nourishing,  easily  digested,  and 
non-stimulating.  Thus  milk,  eggs,  farinaceous  food,  fi.sh,  and 
fowl  are  all  admissible. 

Medicinal. — As  regards  drugs,  cod-liver  oil  is  of  great 
advantage  in  the  early  stages,  most  probably,  hoM^ever,  as  a 
food.  It  increases  the  bodily  weight,  improves  the  appetite, 
and  causes  diminution  in  cough  and  sweat.  It  should  be  dis- 
continued, however,  in  the  case  of  those  patients  in  whom  it 
causes  nausea  or  loss  of  appetite.  Begin  with  small  doses  ( 5j.), 
and  gradually  inci-ease  them.  Its  disagreeable  taste  may  b& 
masked  by  mixing  it  with  equal  parts  of  honey  and  lime  juice, 
or  it  can  be  mashed  up  witli  potatoes.  If  it  cannot  be  taken 
by  the  mouth,  inunction  may  be  tried.  Dys2yepsia,  so  common 
at  all  periods,  may  be  met  by  vegetable  tonics  with  alkalies. 
Iron  is  indicated  if  there  be  much  auiemia,  the  ferri  et 
ammonia?  citras  (gr.  v.)  being  perhaps  most  easily  tolerated. 
Arsenic,  the  hypophosphites  of  soda  and  ammonia  are  also  of 


PULMONAEY  TUBERCULAE  PHTHISIS 


369 


great  value.  Our  further  aim  should  be  directed  to  relieve 
urgent  symptoms.  Treat  the  Cough  by  morphia,  opium,' 
chlorodyne,  ipecacuanha.  Lozenges  are  probably  the  most 
convenient  form.  Be  careful  not  to  derange  the  digestive 
system  by  these  drugs.  For  Night  Sweats  nothing  seems  so 
efficacious  as  a  cool,  fresh-aired  bedroom,  with  frequent 
changes  of  body  and  bed  linen.  The  body  may  be  sponged 
with  tepid  water,  to  which  dilute  sulphuric  or  acetic  acid  can 
be  added.  "We  are  not  convinced  of  the  great  advantage 
of  belladonna  by  the  mouth,  although  atropine  injected 
hypodermically  is  often  of  distinct  service.  Vomiting  in  the 
early  stages  is  often  the  result  of  paroxysmal  attacks  of 
coughing  ;  in  the  later  stages  it  is  caused  by  catarrh  of  the 
stomach,  and  therefore  generally  comes  on  after  food.  It  is 
best  met  by  alkalies,  especially  the  bicarbonate  of  soda,  in 
conjunction  with  dilute  hydrocyanic  acid.  Diarrhoea  similarly 
is  seen  in  the  early  stage,  when  it  frequently  depends  on 
irritation  of  partially  digested  food.  It  is  relieved  by  a  change 
of  food,  and  a  slight  laxative  (pulv.  glycyrrhizse  co.,  or  pulv. 
rhei  co. )  ;  but  in  the  later  stages,  when  accompanied  by  a  raw, 
glazed  tongue,  it  is  significant  of  ulceration  of  the  bowels,  and 
i.s  controlled  by  sulphate  of  copper,  or  by  bismuth,  htemat- 
oxylum,  pulv.  kino  comp.  Laryngeal  ulceration  is  best  treated 
with  morphia  insufflation,  sprays  of  solution  of  hydrochlorate 
of  cocain  (five  per  cent.),  or  the  direct  application  of  a  solution 
of  nitrate  of  silver  (gr.  xv.  to  %  ']■)■ 

The  skin  over  the  sacrum,  ilia,  and  shoulders  must  be  kept 
free  from  bedsores  by  evaporating  lotions,  air  cushions,  &c. 

In  all  stages  it  is  of  the  utmost  importance  that  suitable 
receptacles  filled  with  disinfecting  fluid  be  provided  for  the 
spata. 

We  are  not  yet  in  a  position  to  pronounce  definitely  as  to 
the  value  of  Koch's  treatment  of  injecting  tuberculin.  We 
are  of  opinion,  however,  that  if  the  method  be  tried,  cases 
should  be  selected  wliich  are  in  the  early  stage,  and  as  free 

'  ^.  Liq  :  Opii  Bed  :  inxv. ;  Acid  :  Hydrocyanici  Dil :  iniij. ;  Succ  : 
Limonia  5ij. ;  Syrup  :  Tolu  :  jss. ;  Syrup  :  Kha'ados  ad  jj.  Misce  ;  ft. 
Ijinctus.    jj.  for  a  dose. 
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from  complications  as  possible.  We  have  certainly,  in  a 
limited  experience,  seen  favourable  results  in  two  cases. 

ACUTE  MILIARY  TUBERCULOSIS 

Definition. — A  general  tubercular  infection  of  the  whole 
of  the  organs  and  tissues  of  the  body,  especially  pronounced 
in  the  lungs,  and  running  an  acute  and  rapidly  fatal  course. 

It  is  perhaps  not  correct  to  place  this  disease  in  the  cate- 
gory of  Diseases  of  the  Respiratory  Organs,  but  as  the  lungs 
are  invariably  involved,  and  to  a  greater  extent  than  any 
other  organ,  it  is  convenient  to  consider  the  condition  here. 

Pathology. — The  lungs  are  found  studded  throughout, 
both  on  the  pleural  surfaces  and  in  their  interiors,  by 
miliary  tubercles,  grey  and  translucent  in  appearance,  and  all 
in  the  same  condition  of  growth  and  appearance.  The  bron- 
chial, mesenteric,  and  other  lymphatic  glands  are  enlarged, 
and  possibly  caseating.  Around  each  tubercular  deposit  the 
tissues  are  congested  and  edematous.  Similar  deposits  are 
found  in  the  pleurte,  peritoneum,  pia  mater,  joints,  intestines, 
and  in  the  liver,  kidneys,  and  other  glands.  Death  usually 
supervenes  before  any  degenerative  or  destructive  changes  can 
occur,  but  occasionally  a  yellow  focus  of  degeneration  (fatty) 
may  be  detected  in  some  of  the  tubercles. 

Symptoms. — The  disease  commences  with  fever,  prostration, 
and  rigors  ;  then  follow  dyspncea,  with  rapid  breathing, 
increased  pulse-rate,  thirst,  dry  tongue,  perspiration,  with 
constipation  or  diarrhoea.  In  other  words,  the  condition  is 
such  as  one  would  find  in  acute  septicemia.  Subsequently 
there  may  be  some  cough  without  expectoration,  or  hsemo- 
ptysis  and  lividity  of  face  and  extremities  ;  the  temperature 
increases  (to  104°  or  more),  with  distinct  morning  remissions  ; 
sordes  form  on  the  teeth  and  lips  ;  and  death  is  preceded  by 
subsultus,  delirium,  and  coma. 

There  is  frequently  in  such  cases  a  family  predisposition  to 
tubercular  disease. 

Physical  Signs. — There  may  be  absolutely  none,  so  far  as 
the  lungs  are  concerned.  Generally,  however,  the  apices  show 
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>igus,  sooner  or  later,  of  acutely  advancing  consolidation. 
Auscultation  may  yield  no  sign  beyond  that  of  slight  bronchial 
catarrh.  It  is  obvious,  however,  that  if  the  patient  survjve 
until  breaking  down  of  lung  tissue  occurs,  physical  signs  of 
this  condition  would  present  themselves. 

DiagQOsis. — From  Enteric  Fever. — In  both  there  is 
high  fever  of  the  remittent  type,  together  with  enlarged  and 
tender  spleen  and  distended  belly.  But  in  acute  tuberculosis 
the  tenderness  is  not  more  pronounced  in  the  right  iliac  fossa, 
the  stools  are  not  pea-soupy,  the  breathing  is  more  rapid,  tlie 
temperature  curve  more  even,  and  there  are  no  spots. 

From  Pneumonia. — In  tuberculosis,  herpes  and  rusty 
sputa  are  seldom  found.  Consolidation  of  the  lungs,  if  it  be 
present,  is  usually  at  the  apices  ;  whilst  the  increased  fre- 
quency of  respiration  is  not  accompanied  with  any  marked 
dyspncea  at  the  onset.  In  pneumonia,  again,  one  would 
expect  a  crisis  about  the  sixth  or  eighth  day. 

Treatment. — The  disease  is  invariably  fatal.  Little  can 
he  done  beyond  supporting  the  patient's  strength  by  beef-tea, 
or  by  nutritive  enemata,  and  the  free  use  of  stimulants. 

MALIGNANT  DISEASE  (New  Growth) 

Any  form  of  malignant  new  growth  may  invade  the  respi- 
ratory tract,  and  involve  the  bronchial  tubes,  air-cells,  or 
pleura. 

Causation. — Age. — )Sarcomatous  new  growths  may  appear 
at  any  age.  Carcinomata  (medullary  or  scirrhus)  affect 
adults  of  middle  age  only.  Sex. — More  common  in  males  than 
females. 

It  is  rarely  a  primary  affection,  but  usually  secondary  to 
malignant  disease  commencing  in  the  mediastina  or  in  some 
distant  organ,  such  as  the  mamma,  stomach,  or  liver.  Cancer 
is  most  frequently  of  the  medullary  type. 

Symptoms  and  Physical  Signs.— Variable,  according  to 
part  of  respiratory  apparatus  which  is  affected.  Thus  the 
signs  may  resemble  those  of  an  extensive  pleuritic  effusion,  or 
palmonary  consolidation,  if  any  large  area  be  involved  ;  or  of 
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bronchial  catarrh,  with  bronchial  obstruction,  when  the  growth 
involves  any  of  the  larger  tubes.  Look  for  signs  of  pressure  on 
large  venous  trunks,  or  on  nerves  (recurrent  laryngeal,  inter- 
costals,  or  sympathetic)  ;  these  would  be  almost  diagnostic  in 
the  absence  of  symptoms  of  aneurysm.  Examine  the  root  of 
neck  and  axilla  for  involved  glands.  Pain  is  not  necessarily 
present  ;  indeed,  it  is  often  absent.  Profuse  haemorrhage 
may  occur,  should  any  of  the  larger  vessels  be  eroded. 
Emaciation  with  typical  cachexia  are  soon  apparent.  The 
temperature  is  normal,  unless  the  disease  is  accompanied  by 
secondary  inflammatory  processe.s. 

Treatment.  —  Entirely  palliative.  Treat  symptoms  as 
they  arise.  Our  aim  should  be  directed  to  the  relief  of 
pain  chiefly  by  opium,  and  to  the  administration  of  good,, 
nourishing  food.  Surgical  procedures  are  not  advisable  un- 
less urgently  demanded. 

SYPHILITIC  DISEASE  OF  LUNGS 

Definition. — A  secondary  aflection  of  the  lungs  due  to 
syphilitic  poison,  producing  symptoms  resembling  chronic, 
fibroid  phthisis. 

Pathology. — The  disease  shows  itself  :  (1)  as  gummatous 
tumours  ;  (2)  as  non- vascular,  caseous  nodules  somewhat  re- 
sembling tuberculous  growths  ;  or  (3)  as  tracts  of  cicatricial 
tissue,  involving  especially  the  peribronchial  spaces  and 
fibrous  septa. 

Symptoms  are  obscure ;  none  are  diagnostic.  Persistent 
cough  with  expectoration  and  emaciation  are  usually  present. 
Lai'ge  hnsmorrhages  occasionally  occur,  owing  to  extensive 
and  rapid  ulcerations.  Look  for  evidence  of  syphilis  in  skin, 
bones,  iris,  and  elsewhere.  The  disease  is  very  rare,  especially 
when  we  remember  the  prevalence  of  primary  syphilis. 

Treatment. — A  long-continued  course  of  iodide  of  potassium 
is  necessary.  Liq,  hydrarg.  perchlor.  may  be  added,  unless 
contra-indicated  by  anwmia,  or  other  general  condition.  Cod- 
liver  oil  seems  to  be  of  especial  value.  The  cough  should  be 
treated  by  usual  remedies. 
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HYDATID 

Primary  hydatid  of  lung  is  very  rare.  The  disease  usually 
occurs  as  an  extension  from  some  other  organ,  notably  the 
liver.  The  parasite,  however,  may  develop  in  the  lung,  and  is 
then  generally  in  the  form  of  a  single  cyst  in  the  tissues  sur- 
rounding bronchi  or  infundibula.  The  cyst  may  vary  in  size 
from  that  of  a  grape  to  a  goose's  egg,  and  is  more  frequently 
situated  at  the  base  of  the  lung. 

Symptoms  and  Physical  Signs. — Not  marked  until  the 
cyst  assumes  large  dimensions,  or  unless  it  is  near  the  surface 
of  lung.  The  symptoms  produced  are  mainly  those  due  to  the 
pressure  on  surrounding  tissues,  and  the  high  tension  of  the 
cyst.  Thus  there  may  be  haemoptysis,  bronchitis,  a  circum- 
scribed pneumonia,  or  pleurisy.  When  the  parasite  approaches 
the  surface  it  pushes  all  structures  before  it,  cartilages  and 
bones  even  becoming  bulged,  and  forms  a  rounded,  sharply 
defined,  tense  tumour,  which  is  free  from  pulsation,  and 
occasionally  a  marked  hydatid  thrill  can  be  elicited. 

Subsequently  the  cyst  may  shrivel  and  dry  up,  owing  to  the 
death  of  the  parasite ;  or  it  may  I'upture  and  discharge  itself, 
before  or  after  suppuration,  through  a  bronchial  channel,  or 
into  the  pleural  or  abdominal  cavity,  or  externally. 

The  detection  of  booklets  in  the  discharged  contents  is,  of 
course,  diagnostic. 

Treatment. — Aspirate  if  feasible  ;  but  no  exploratory 
puncture  should  be  advised,  unless  (1)  the  diagnosis  be  almost 
unquestioned  ;  (2)  the  sac  be  near  the  surface  ;  and  (3)  pres- 
sure signs  urgent. 

Treat  cough,  pain,  and  pyrexia  with  usual  remedies. 

EMPHYSEMA 

Definition.  -A  pathological  condition,  consisting  of  ex- 
treme dilatation  of  the  air-sacs  and  attenuation  of  their  walls, 
with  or  without  rupture  and  extravasation  of  air  into  the 
interstitial  connective  tissue. 
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Causation. — The  essential  cause  is  the  weakening,  or  even 
destruction,  of  the  elastic  tissue  of  the  alveoli.  Two  distinct 
exciting  causes  bring  this  about,  viz.  :  prolonged  and  forcible 
strain  on  the  lungs  ;  and  fatty  changes  in  the  minute  tubules 
and  infundibula.  Thus  it  occurs  as  a  sequel  to  whooping 
cough  and  chronic  bronchitis  ;  it  is  seen  in  athletes,  divers, 
glass-blowers,  and  others  whose  occupations  entail  prolonged 
strain  on  the  lungs.  It  also  is  symptomatic  of  fatty  and 
other  degenerative  changes  of  disease  and  advanced  age. 
Occasionally  the  two  factors  of  sti-ain  and  fatty  degeneration 
occur  together  in  the  same  individual,  as  in  chronic  bronchitis  ; 
and  in  the  contraction  of  old  excavations  of  the  lungs, 
the  alveoli  surrounding  these  lesions  becoming  abnormally 
distended.    This  is  regarded  as  a  compensatory  condition. 

Pathology. — Two  varieties  are  recognised  :  (a)  Vesicular  ; 
(b)  Interlobular. 

In  Vesicular  emphysema  the  lungs  are  expanded,  distend- 
ing the  chest  and  hiding  the  heart ;  they  are  soft,  yet  elastic, 
to  the  touch,  and  float  in  water  like  air  cushions.  Their  appear- 
ance is  generally  pale  and  bloodless,  with  streaks  of  pigment 
along  the  more  prominent  septa.  Microscopically  the  air-cells 
ai'e  found  to  be  overdistended ;  the  walls  separating  individual 
cells  are  thinned  and  possibly  ruptured,  or  in  severe  cases 
almost  absent,  so  that  neighbouring  air-cells  freely  inter- 
communicate, or  rather  two  or  more  alveoli  are  made  into 
one.  A  further  progress  is  marked  by  the  fusion  of,  and 
communication  between,  two  or  more  infundibula,  thus  form- 
ing somewhat  smooth  cavities,  in  which  little  or  no  evidence 
of  air-cells  remains  beyond  a  slight  irregularity  of  the  internal 
surfaces,  which  are  not  infrequently  pigmented.  As  a  result 
of  this  overdistension  the  capillary  plexus  becomes  stretched, 
narrowed,  and  in  parts  obliterated.  The  surfaces,  also,  on 
which  this  plexus  should  have  ramified  are  thus  actually 
diminished  by  destruction  of  the  septa  ;  and  finally  the 
elastic  elements  of  the  aii-- vesicles  are  partially  destroyed.  In 
advanced  cases  the  smaller  bronchial  tubes  also  sliare  in  the 
dilatation.  These  conditions,  though  probably  mainly  brouglit 
about  by  violent  and  prolonged  expiratory  efforts,  are  doubt- 
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less  in  great  measure  clue  to  degenerative  changes  (fatty, 
gouty)  in  the  alveolar  walls,  as  already  stated. 

The  Interlobular  form  is  seen  in  children  only,  in  whom 
the  interlobular  spaces  and  the  tissues  contained  therein  are 
well  marked  and  plentiful.  Rupture  of  the  air-cells  takes 
place  after  violent  coughing  or  other  expiratory  strain  ;  the  air 
which  thus  escapes  extravasates  into  these  interlobular  and 
peribronchial  connective  tissues,  and  frequently  finds  its 
\\  ay  to  the  root  of  the  lungs,  posterior  mediastinum,  and  even 
upwards  to  the  neck.  At  times  the  change  is  limited  to  a  few 
infundibula  and  the  adjacent  branches  of  the  bronchial  tree. 

Symptoms  are  mainly  those  of  dyspnoea,  cough,  im- 
perfect aeration  of  blood,  and  emaciation.  The  dyspnoea 
varies  in  severity.  It  may  be  paroxysmal,  being  accentuated 
by  exertion,  especially  in  high  altitudes,  by  dyspepsia,  or  by 
bronchial  catarrh.  The  face,  usually  pale,  is  often,  after  a 
bout  of  coughing,  blue  or  even  purple,  whilst  the  superficial 
veins  of  the  neck  and  head  are  engorged.  Emaciation  is  pro- 
gressive, being  in  no  small  measure  due  to  disturbance  of  the 
digestive  organs.  The  bowels  are  constipated.  Beyond  these 
symptoms  it  may  be  noted  that  the  cough  is  attended  by 
scanty  frothy  expectoration,  and  that  there  is  no  pyrexia 
unless  the  disease  be  accompanied  by  bronchitis,  pneumonia, 
or  other  complications.  As  a  result  of  the  impeded  circula- 
tion, pas.sive  congestion  of  the  liver  ('nutmeg  liver')  and  of 
the  kidneys  (albuminuria)  supervenes,  although  oedema  of  the 
lower  extremities  is  less  common  than  in  mitral  disease. 

Physical  Signs  are  important.  The  chest  is  large  and 
barrel-shaped  ;  the  sternum  bowed  ;  the  costal  arch  widened  ; 
the  liver  and  spleen  are  pushed  down  ;  the  heart's  apical 
irnpul.se  is  masked  and  overlapped  ;  whilst  epigastric  pulsation 
is  usually  well-marked.  Further,  the  rise  and  fall  of  the 
chest  walls  during  inspiration  and  expiration  are  restricted, 
whilst  the  extraordinary  muscles  of  respiration  are  exagge- 
rated in  their  action.  On  percussion  the  note  is  full  and 
almost  tympanitic,  especially  in  the  upper  thoracic  regions  ; 
tiie  heart,  liver,  and  spleen  area;  of  dulness  are  diminished, 
owing  to  the  overlapping  lungs.    On  auscultation  the  inspira- 
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tory  murmur  is  short  and  enfeebled  ;  the  expiratory  murmur 
being  prolonged  and  not  infrequently  attended  by  rales,  or 
dry,  'cooing'  rhonchi.    The  vocal  resonance  is  diminished. 

Diagnosis  is  easily  made  by  the  alteration  in  the  size  and 
shape  of  the  chest  ;  the  effacement  or  partial  obliteration  of 
cardiac  and  liver  dulness ;  the  high-pitched  percussion  note, 
and  the  prolonged  expiratory  murmur. 

Prognosis. — The  disease  is  not  immediately  fatal.  Patients 
even  survive  to  a  good  age.  Duration  of  life  will  depend  on 
the  presence  or  absence  of  bronchitis,  or  cardiac  or  renal 
diseases. 

Treatment. — Mainly  palliative.  Avoid  all  conditions 
which  may  act  as  exciting  causes  to  dyspncea.  Thus  we 
should  forbid  severe  exertion,  and  exposure  to  rough,  cold 
winds.  The  clothing  should  be  warm  but  not  too  heavy  ; 
flannel  is  best.  If  possible,  the  patient  should  reside  in  a 
climate  which  suits  him,  the  experience  of  the  individual 
being  the  best  guide.  Diet  is  important  :  meals  should  be 
scanty,  with  short  intervals  ;  large  meals  at  long  intervals 
being  especially  injurious.  Tonics  are  serviceable,  especially 
arsenic  and  iron  ;  whilst  strychnia  has  been  recommended 
with  a  view  to  give  tone  to  the  overstrained  muscular  fibres 
of  the  bronchi.'  If  emaciation  be  a  prominent  symptom,  cod- 
liver  oil  is  often  of  great  value,  especially  when  applied  as  an 
inunction  over  the  chest. 

Beyond  this  it  is  necessary  to  treat  the  asthma  or  bronchitis, 
of  which  emphysema  is  so  often  a  sequel  (see  Bronchitis  ; 
Asthma).  Spasm  may  be  met  by  antimony,  ether,  or  lobelia. 
Chloral  is  also  of  great  value,  but  should  be  given  cautiously  if 
there  be  much  lividity  or  signs  of  a  feeble  heart. 

COLLAPSE  OF  THE  LUNG 

Causation. — The  causes  of  this  condition  may  be  classilied 
into  :  (1)  Hereditary  or  Congenital  ;  (2)  E.\ternal  Pressure 
on  the  lung  ;  (3)  Internal  Obstruction  ;  (-1-)  E.xiiaustion. 

'  l]^.  Liq  :  Stvychnire  iiuij-  ;  Tinct :  Fevri  Terchlor  :  mx. ;  Spt : 
Chloroformi  inxv.    Aquam  ad  jj.  Misce. 


COLLAPSE 


(1)  Hereditary  Collapse  (Atelectasis)  may  occur  when  for 
any  reason  the  lungs  are  not  sufficiently  expanded  at  birth. 
It  is  seen  in  enfeebled  or  rickety  children. 

(2)  ExTERXAL  Pressure  may  occur  on  one  or  both  lungs  ; 
or  it  may  take  place  over  a  more  or  less  limited  area  of  a  lobe. 
Such  pressure  may  be  exerted  by  pleuritic  effusion,  pyo-thorax, 
hydrops  pericardii,  aneurysm,  malignant  or  other  new  growth, 
and  hydatid  cyst.  It  may  also  be  produced  by  tumours,  or  by 
collections  of  fluid  originating  in  relation  with  the  diaphragm, 
or  the  abdomen,  or  with  any  of  its  organs. 

(3)  Obstruction  to  the  entrance  of  air  to  the  lungs  may 
arise  from  any  disease  which  causes  stenosis  of  the  upper 
air-passages,  of  the  nose,  larynx,  trachea,  or  bronchi.  It  is 
obvious  that  the  higher  up  in  the  respiratory  tract  at  which 
the  obstruction  exists,  the  more  extensive  the  lung  collapse, 
-and  the  greater  tendency  to  symmetry  of  this  condition.  Ob- 
struction may,  however,  exist  in  the  larger  or  smaller  bronchi, 
and  then  the  collapse  of  lung  is  limited  to  that  lobe  or  lobule 
"to  which  the  impervious  tube  leads,  and  the  lesions  are  there- 
fore scattered.  The  actual  cause  of  this  condition  may  be 
some  new  growth  originating  inside  the  tube  ;  but  most  fre- 
quently it  consists  of  a  plug  of  tenacious  mucus,  which  is 
drawn  further  in  at  every  inspiration,  the  expiratory  efforts 
being  unable  to  dislodge  it.  Or,  this  mucous  secretion  may  be 
so  placed  as  to  act  as  a  valve  opening  outwards,  by  which  the 
air  from  the  infundibulum  beyond  can  escape,  but  past  which 
no  oxygen  is  allowed  ingress.  The  imprisoned  air  beyond  this 
•obstacle  is  of  great  tension  at  first,  the  air- sacs  being 
inflated  ;  but  after  a  time  the  air  is  absorbed  by  the  sur- 
rounding tissues,  and  the  lobule  becomes  collapsed. 

(4)  Exhaustion. — It  is  well  known  that  patients  dying 
from  prolonged  and  exhausting  fevers,  such  as  typhoid, 
breathe  in  a  very  shallow  manner  for  some  time  prior  to  the 
?;i.tal  event ;  this  being  apparently  due  to  both  muscular  and 
nervous  exhaustion.  Post-mortem  the  lungs  in  such  cases 
often  present  the  typical  slaty  colour  and  condition  of 
collapse.  Whatever  the  exact  causation  may  be,  we  have 
&ho  seen  a  similar  collapse  of  lungs  in  patients  dying  from 
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typhoid  fever  and  other  febrile  diseases,  to  whom  the- 
graduated  bath  had  been  administered  as  a  method  of 
reducing  hyperpyrexia. 

Pathology. — The  collapsed  portion  of  the  lung  is  usually 
of  a  distinctive  purple  grey,  or  rather  a  slate  tint.  It  is  air- 
less to  the  touch,  and  consequently  does  not  crackle  under  the 
fingers,  and  feels  generally  limp  and  dry.  Here  and  there  the 
lung  tissue  shows  signs  of  consolidation,  and  to  all  ap- 
pearances is  pneumonic  ;  but  this  condition  is  not  necessary  ; 
it  merely  shows  that  marked  congestion  had  occurred  in 
patches. 

The  extent  of  the  collapse  varies.  In  some  cases,  say  after 
a  prolonged  pneumo-thorax,  the  lung  is  represented  merely  by 
a  mushroom -shaped  mass,  no  larger  than  an  ordinary  apple, 
fixed  to  the  bronchus  as  by  a  "footstalk.  In  others  the  lung 
lies  flabby  and  flattened  in  the  furrow  formed  by  the  angles 
of  the  ribs.  In  other  cases,  again,  in  which  the  collapse  is 
local  only,  the  affected  arese  are  distinguished  from  the  rest 
of  the  organ  by  being  depressed,  of  darker  colour,  limp  and 
tough  to  the  feel,  and  easily  sinking  in  water. 

Symptoms  resemble  in  great  measure  those  observed  in 
pleural  effusion.  The  patient  complains  of  dyspnoea  ;  he  is 
livid  ;  the  intercostal  sjDaces  are  drawn  in  at  each  laboured 
inspiration  ;  and  there  may  be  more  or  less  pain  over  the 
affected  side  of  the  thorax. 

The  signs  which  this  condition  give  rise  to  are,  a  feeble 
and  distant  respiratory  murmur,  with  bronchophony  over  the 
situations  of  the  larger  bronchial  tubes.  Occasionally  a  fine 
crackle  is  heard,  especially  at  the  edges  of  the  lung,  at  the  end 
of  a  deep  inspiration.  This  is  doubtless  due  to  distension  by 
a  forced  inspiration  of  certain  of  the  air- vesicles,  which  are 
not  usually  stretched,  and  in  which,  consequently,  a  certain 
amount  of  mucus  collects.  But  we  constantly  detect  the 
same  sign  in  the  lungs  of  people  whose  occupations  confine 
them  to  close  and  ill-ventilated  rooms,  and  in  whom  no  other 
sign  of  partial  collapse  of  lung  is  evident.  The  above  inter- 
pretation, however,  is  probably  a  correct  one. 

In  children  the  signs  of  j^ulmonary  collapse,  in  the  main^ 
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resemble  those  of  consolidation  of  the  lung  or  of  a  well-defined 
thoracic  tumour. 

Treatment. — In  consjenital  atelectasis  the  main  indications 
of  treatment  are  properly  arranged  passive  movements  of  the 
chest : — really  a  form  of  gymnastics,  with  a  view  to  expand 
the  lungs. 

In  the  collapse  due  to  pressure  on  the  pleural  surface  of 
the  lung  it  is  necessary  first  to  remove  the  fluid  or  growth  if 
possible.  Afterwards  the  lung  may  show  signs  of  again  being 
distensible.  This  should  be  facilitated  by  gentle  muscular 
exercises  of  the  chest.  Aspiration  has  been  successfully 
practised  in  cases  of  collapse  with  pneumo-thorax. 
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PLEURISY  (Pleuritis) 

Definition. — An  inflammation  of  one  or  both  pleurte.  The 
•disease  may  be  acute,  sub-acute,  or  chronic. 

Acute  Pleurisy 

Causation. — (1)  Primary. — The  disease  may  be  due  to  ex- 
posure to  cold,  wet ;  or  it  may  be  induced  by  blows  on,  or 
injuries  to,  the  chest  wall.  Few  people  pass  through  life  with- 
out a  milder  or  severer  form  of  pleurisy  ;  but  the  affection  is 
more  frequent  in  youth  and  probably  in  males,  owing  to  the 
greater  exposure  to  cold  and  injuries. 

(2)  Secondary, — It  may  be  secondary  to  acute  specific 
fevers  (scarlet,  typhus),  to  acute  rheumatism,  or  to  albuminuria. 
It  not  infrequently  results  from  septic  poisoning  (pyajmia, 
septicemia) ;  also  from  new  growths  in  the  pleura  or  on  the 
surface  of  the  lung  (tubercle,  carcinoma,  sarcoma).  Finally  it 
may  be  due  to  extensions  of  inflammatory  infiltration  from 
the  lung,  pericardium,  liver,  or  mamma. 

In  many  instances,  however,  it  is  difiicult  to  determine 
whether  the  condition  be  primary  or  secondary. 

Pathology. — (1)  The  onset  is  marked  by  hyperemia  of 
the  capillary  vessels  of  the  pleura  and  subpleural  connective 
tissue.  (2)  Then  ensues  proliferation  of  the  epithelium  and 
connective-tissue  elements,  so  that  the  surface  of  the 
membrane  becomes  dull  and  sticky.  (.3)  Exudation  of  co- 
-agulable  lymph  containing  fibrin  and  inflammatory  cells,  the 
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latter  being  derived  from  the  proliferated  epithelium  of  the- 
part  affected  and  from  the  migrated  leucocytes.  The  effused 
lymph  in  the  most  acute  cases  is  sufficient  to  obliterate  the 
pleural  cavity  at  the  site  of  the  inflammation  and  agglutinate 
the  two  layers  of  pleura.  The  inflammatory  membrane  thus- 
formed  may  vary  from  a  thin  lamella  to  the  thickness  of 
half  an  inch  ;  it  may  also,  as  in  pericarditis,  present  a  ribbed, 
villous,  or  reticulated  aspect. 

The  subsequent  effects  of  the  inflammatory  process  are  the 
appearance  of  a  newly-formed  membrane  of  connective-tissue 
bands  running  from  visceral  to  parietal  layers.  These  ulti- 
mately become  either  organised  and  contain  capillary  blood- 
vessels, or  are  absorbed  and  disappear  during  convalescence. 
The  inflammatory  process  is  not  always  limited  to  the  area  of 
onset,  but  may  invade  the  neighbouring  lobe  of  lung,  or  the- 
pericardium,  or  the  upper  surface  of  diaphragm. 

In  the  sub-acute  cases  serous  effusion  is  a  more  marked 
condition,  whilst  the  formation  of  lymph  is  less  pronounced,^ 
only  showing  itself  as  patches  on  the  surface  of  the  pleura, 
or  as  detached  flakes  floating  in  the  serous  fluid.  The  amount  of 
fluid  may  vary  from  an  inappreciable  quantity,  producing  no- 
mechanical  effects,  to  four  or  five  pints  or  even  more,  with  re- 
sultant pressure  upon,  and  dislocation  of,  neighbouring  vessels, 
tubes,  and  organs.  Hence  the  heart  may  be  pushed  over  the 
mid-line  of  the  body  ;  the  diaphragm,  with  the  liver,  spleen,  or 
stomach,  may  be  depressed  ;  the  large  vessels  in  the  upper  part 
of  the  thorax  rendered  turgid  ;  whilst  the  chest  wall  is  bulged 
outwards,  and  the  lung  itself  compressed  towards  the  posterior 
mediastinum. 

Subsequently  one  of  three  events  occurs  :  either  (1)  the 
effused  fluid  causes  death  by  its  mechanical  embarrassment  of 
heart  or  lungs  ;  or  (2)  it  becomes  absorbed  and  entirely  dis- 
appears, leaving  only  the  fibrinous  elements  on  the  surfaces  of 
the  pleura  from  which  adhesions  generally  form  ;  or  (3)  de- 
generative changes  occur  in  the  inflammatory  products,  and 
the  formation  of  pus  takes  place.  The  pleural  cavity  then  is, 
to  all  effects,  an  abscess  cavity,  which  may  point  anywhere, 
following  the  course  of  the  least  re.sistance.    Thus  it  may, 
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unless  relieved  by  surgery,  discharge  itself  through  the  chest 
wall,  or  through  the  diaphragm,  or  into  the  pericardium,  or 
into  the  lung  itself. 

As  regards  the  adhesions  which  form,  especially  as  the 
result  of  chronic  pleurisy,  they  may,  as  stated  above,  vary  in 
thickness  ;  they  may  also  remain  as  tough,  fibrous  bands,  or 
become  converted  into  a  cartilaginous-like  structure,  infiltrating 
the  interlobular  septa  of  the  lungs,  and  not  infrequently  under- 
going calcareous  degeneration.  Any  area  of  the  pleura  may 
be  aflfected  from  diaphragmatic  surface  to  summit. 

Symptoms. — The  onset  is  marked  by  sudden  febrility,  the 
temperature  rising  to  101°  perhaps  in  twenty-four  hours ;  but  in 
uncomplicated  cases  it  rarely  attains  so  high  a  point  as  in 
pneumonia,  and  follows  no  regular  course.  The  bowels  are 
usually  constipated,  the  tongue  is  furred,  and  there  is  more  or 
less  thirst  and  anorexia.  Dyspnoea  comes  on  early  in  the 
disease,  the  respiration  being  quick  and  shallow,  or  '  catching,' 
especially  at  first.  There  is  usually  some  cough,  but  it  is  not 
so  urgent  a  symptom  as  in  pneumonia,  and  is  unattended  by 
expectoration.  Pain  is  the  most  pronounced  and  earliest 
symptom  :  it  assumes  the  character  of  acute,  lancinating 
'  stitch,'  limited  to  the  affected  side,  and  increased  by  cough, 
respiration,  and  other  thoracic  movements.  The  position 
of  the  patient  varies  according  to  the  stage  of  the  disease  :  in 
the  early  stage,  when  there  is  much  pain,  he  seldom  lies  on  the 
affected  side,  as  the  pressure  increases  the  pain.  His  appear- 
ance is  anxious ;  but  his  face  is  not  congested  as  in  pneumonia, 
although  it  may  be  livid  from  compression  of  the  vena  cava. 
Delirium  and  subsultus  and  the  typhoid  state  may  occur  as  in 
pneumonia,  but  are  comparatively  rare  symptoms.  Towards  the 
fourth  or  fifth  day,  when  effusion  occurs,  the  dyspnoea  some- 
what subsides,  the  pain  is  less  severe,  and  he  now  lies  on  the 
affected  side  so  as  to  give  the  opposite  healthy  lung  full  play. 

Physical  Signs. — («)  Before  Effusion  occurs  the  earliest 
signs  are  imperfect  chest  expansion,  followed  by  pleuritic 
friction  and  occasionally  friction  fremitus,  although  the  latter 
is  more  common  when  the  inflammation  is  clearing  up.  The 
percussion  note  is  unaltered. 
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(b)  After  Effusion. — The  breath  sounds  are  usually 
diminished  and  distant,  but  they  may  become  tubular  if  the 
lung  be  compressed.  Vocal  resonance  over  the  dull  area  is 
diminished  or  absent,  whilst  at  its  upper  limit  it  is  modified 
into  aigophony.  Vocal  fremitus  is  also  diminished  or  absent 
— a  most  valuable  sign.  Dulness  over  the  affected  area  is 
marked,  percussion  producing  a  resistant  feeling,  and  a 
<  tubby  '  note  which  may  extend  over  the  mid-line  of  the 
body.  "With  much  effusion  there  is  obliteration  of  the  inter- 
costal spaces,  and  pain  is  diminished.  There  is  also  displace- 
ment of  viscera  :  thus  if  the  left  side  be  affected  the  heart 
may  be  pushed  over  to  the  right,  and  be  found  beating 
almost  in  the  right  axilla,  and  the  spleen  displaced  downwards  ; 
whilst  if  the  right  side  be  involved,  the  liver  is  depressed 
downwards  and  slightly  towards  the  middle  line.  If  the 
effusion  be  excessive,  lividity  may  occur  from  pressure  on  the 
trunk  veins,  but  usually  it  exerts  no  permanent  injurious 
effect  upon  the  cesophagus  or  bronchi.  As  the  fluid  becomes 
absorbed,  and  the  two  surfaces  of  pleura  again  come 
together,  a  coarse,  grating,  sound  is  heard  (redux  crepitation), 
which  is  often  attended  by  friction  fremitus  and,  it  may  be, 
by  a  return  of  pain. 

Complications. — (1)  Hyper-pyrexia,  accompanied  by  de- 
lirium, more  especially  if  the  inflammation  be  excessive,  or 
■extend  to  the  pericardium.  (2)  Pressure  upon,  and  displace- 
ment of,  neighbouring  organs.  (3)  H/EMORrhage  into  the 
y)leura.  (4)  Empyema,  with  possible  resultant  pyaemia,  caries 
of  ribs,  and  lardaceous  degenerations. 

Prognosis. — Favourable  in  simple  uncomplicated  cases  ; 
but  it  is  often  a  grave  condition  if  secondary  to  phthisis  or 
other  disease  of  lungs  ;  or  if  it  supervene  on  pericarditis  ;  or 
if  it  result  from  septicaemia  and  other  foi-ms  of  blood  disea.se, 
the  exudation  in  all  these  cases  soon  becoming  converted  into 
pus. 

Treatment.  —The  patient's  room  should  be  warm,  between 
60^  and  7(P  F.  The  first  indications  are,  to  ensure  as  much 
rest  as  possiVile  to  the  inflamed  side,  and  to  relieve  the  pain. 
The  application  of  stout  strapping  or  a  plaster- of- Paris  jacket 
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has  been  advocated  ;  the  objections  to  these  procedures  are  the 
difficulty  they  present  to  exploration  and  examination  of  the 
chest.  Opium  or  hypodermic  injection  of  morphia  may  be 
given  somewhat  freely.  Leeches  often  relieve  the  early  pain, 
but  should  only  be  applied  to  robust,  plethoric  patients.  A 
preliminary  purge  is  generally  advisable.  The  diet  should 
be  light  and  nourishing,  but  with  slightly  restricted  quantity 
of  fluids. 

During  the  stage  of  effusion,  and  when  the  fever  has  sub- 
sided, we  may  apply  a  series  of  flying  blisters,  and  paint  the 
side  freely  with  iodine  liniment. 

If  the  effusion  does  not  clear  up,  or  tends  to  re-accumulate 
after  partial  absorption,  we  may  resort  to  diuretics  or  to  watery 
purges  (magnes.  sulph.  gr.  xxx.  t.  d.)  with  good  results.  But 
if  embarrassment  of  respiration  or  of  circulation  be  serious  ;  if 
the  heart  be  displaced  ;  or  if  the  fluid  fills  one  side  of  the  chest, 
or  remains  stationary  for  any  length  of  time,  such  as  two 
weeks,  it  is  best  not  to  delay,  but  to  perform  paracentesis 
thoracis.  It  is  remarkable,  however,  what  a  large  quantity  of 
effusion  can  be  tolerated  in  the  chest,  often  giving  rise  to  no 
symptoms  of  discomfort  whatever.  The  question  of  how  much 
fluid  should  be  removed,  is  often  raised.  In  our  experience  it 
is  best  to  remove  as  much  as  possible.  Iodide  of  potassium  is  a 
valuable  adjuvant  to  aid  absorption  of  remaining  fluid. 

Sub-acute  Pleurisy 

Definition. — A  low,  inflammatory  affection  of  the  pleura, 
often  accompanied  by  much  serous  effusion. 

Causation. — It  generally  occurs  in  weak  and  feeble 
patients,  and  is  often  secondary  to  some  general  disease,  e.g. 
phthisis,  or  Bright's  disease.  Or  it  may  be  caused  by  fatigue 
or  exposure. 

Symptoms  may  be  so  slight  as  to  be  overlooked.  Pain 
and  fever  are  usually  slight,  and,  until  the  effusion  be  pro- 
nounced, cough  and  dyspnrea  are  not  severe.  The  pulse  is 
(]uick  and  feeble,  and  often  there  are  excessive  night  sweats. 
The  condition  is  seldom  ushered  in  by  chill  or  rigor. 
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Physical  Signs  are  the  same  as  in  acute  pleurisy  witli 
efiusion. 

Treatment. — Avoid  depressing  remedies.  A  series  of 
blisters  may  be  applied  to  the  affected  side.  The  food  should 
be  nourishing,  yet  with  diminished  quantity  of  fluids.  Iron 
tonics  are  usually  indicated.  Iodide  of  potassium  is  a  valuable 
remedy  to  aid  in  absorption  of  the  fluid.'  If  the  fluid  does  not 
diminish  after  two  weeks'  treatment,  perform  aspiration.  The 
usual  indications  for  paracentesis  are  :  (1)  excessive  amount  of 
efi'usion  ;  (2)  if  the  eff"usion  remain  stationary  ;  (3)  dyspnoea, 
or  cardiac  failure  ;  (4)  hectic  fever. 

Chronic  Pleurisy 

Definition. — An  inflammatory  aflection  of  the  pleura, 
running  a  chronic  course,  and  causing  fibroid  thickening  of 
the  membrane. 

Causation. — (1)  A  previous  acute  attack  ;  (2)  tubercular 
or  malignant  infiltration  of  the  pleura.  It  is  more  likely  to 
occur  in  thin,  debiUtated  subjects  with  defective  chest  move- 
ments. 

Pathology. — The  pathology  of  the  early  stages  is  the  same 
as  in  acute  pleurisy.  Absorption,  however,  does  not  completely 
take  place  ;  and  as  a  result  of  the  chronic  irritation  of  the 
pleural  membranes,  they  become  thickened  and  indurated,  the 
changes  being  partly  due  to  layers  of  superimposed  lymph,  and 
partly  to  the  proliferated  fibrous  and  connective-tissue 
elements  of  the  pleura.  This  thickening  may  vary  in  extent 
from  a  cardl)oard-like  layer  to  one  measuring  an  inch  or  more 
across.  Subsequently  it  may  extend  into  the  lung  tissue, 
selecting,  as  it  were,  certain  paths  between  lobules  where 
connective  tissue  is  abundant,  until  the  lung  is  freely  infiltrated 
with  fibrous  bands  and  partly  destroyed. 

Symptoms,  and  Physical  Signs. — Cough,  dyspna>a,  re- 
traction of  affected  side  of  chest,  with  loss  or  impairment  of 
respiratory   movement.    Together    with    these   one  would 

'  14 .  I'otaHsii  lodidi  gr.  v. ;  Magnes  :  Sulphatis  gr.  xx. ;  Aqute  Camph  : 
&(}  jj.  Misce. 
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expect  to  find  persistent  dulness,  but  without  the  modifications 
of  breath  sounds  and  vocal  phenomena  present  in  efl^usion  or 
consolidation.  Nor  would  there  be  the  intermittent  tempera- 
ture significant  of  empyema.  Creakings  and  other  adven- 
titious respiratory  sounds  are  common. 

Treatment  consists  entirely  of  remedial  measures  to  allay 
cough  and  dyspnosa.  Frequent  blisters,  or  the  application  of 
iodine  to  the  aflfected  side,  may  retard  the  disease  and  lessen 
the  tendency  to  fibrous  thickening  of  the  pleura. 

EMPYEMA  (Pto-thgrax) 

Definition. — The  formation  of  pus  in  the  pleural  cavity. 
It  may  run  an  acute  or  a  chronic  course. 

Causation. — It  is  rarely  a  primary  affection ;  but  is 
generally  secondary  to  (1)  acute  pleurisy,  or  (2)  some  con- 
dition or  state  of  patient,  such  as  an  attack  of  an  acute  specific 
fever,  determining  the  formation  of  pus. 

Pathology. — It  is  one  of  the  tei-minations  of  an  acute 
attack.  The  plastic  exudation  becomes  purulent,  and  the 
inflamed  surface  of  pleura  becomes  to  all  intents  a  pyogenic 
membrane. 

Symptoms,  and  Physical  Sig-ns. — Hectic,  with  rigors,  night 
sweats  and  intermittent  temperature  occurring  in  a  patient  in 
the  third  or  fourth  week  of  an  attack  of  pleurisy  would  make 
one  suspicious  of  empyema.  Besides  these  symptoms  we  should 
find  bulging,  rediiess,  and  oedema  of  the  intercostal  spaces, 
with  absolute  dulness  and  total  absence  of  breath  and  voice 
sounds,  the  higher  harmonics  of  the  vocal  note  even  being 
absorbed.    But  this  last  sign  is  by  no  means  reliable. 

Prognosis. — Formerly  unfavourable  or  doubtful ;  but  results 
have  been  greatly  improved  by  strict  antiseptic  precautions 
when  evacuating  the  pus.  The  dangers  to  be  apprehended 
are,  exhaustion,  with  diarrhoia ;  amyloid  degeneration  of  the 
liver  and  other  organs  ;  and  pya-mia. 

Treatment.— An  exploratory  puncture  with  a  grooved 
needle  or  a  hypodermic  syringe  may  be  made  first.  If  pus  be 
detected  it  should  be  evacuated  without  delay.    Tliis  may  be 
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done  by  repeated  aspirations,  or  by  free  incisions  into  a  care- 
fully selected  intercostal  space,  and  the  insertion  of  a  drainage 
tube,  so  as  to  allow  of  the  free  discharge  of  the  pus  into  anti- 
septic dressings.  The  discharge  of  pus  may  be  facilitated  by 
irrigation  of  the  cavity  by  some  antiseptic  fluid.  The  dress- 
ings should  be  frequently  changed  during  the  first  four  days 
after  the  operation.  If  the  intercostal  spaces  be  contracted 
by  overlapping  ribs,  resection  of  a  portion  of  rib  may  be  re- 
quired.   Cleanliness  and  antiseptic  precautions  are  essential. 

If  the  abscess  be  left  alone,  it  usually  discharges  itself 
either  into  a  neighbouring  bronchus,  or  externally,  or  into 
some  near  cavity  or  viscus,  with  disastrous  results.  Rarely, 
the  abscess  dries  up  and  becomes  converted  into  a  cheesy  or 
calcareous  mass.  The  patient's  strength  must  be  maintained 
by  stimulating  and  nutritious  food,  and  tonics. 

HYDRO-THOEAX  (Dropsy  of  the  Chest) 

Definition. — A  collection  of  serous  fluid  in  one  or  both 
pleural  cavities. 

Cansation. — The  condition  is  always  a  secondary  one, 
dependent  on  disease  of  the  heart,  lungs,  kidneys,  or  the 
blood  itself. 

Pathology  is  that  of  dropsy.  The  accumulation  of 
fluid  may  be  due  to  some  mechanical  obstruction  to  the 
flow  of  blood  in  one  or  other  part  of  the  circulation  ;  or  it 
may  be  caused  by  some  inflammatory  exudation  ;  or  result 
from  obstruction  to  the  lymph  vessels.  Given  a  passive 
congestion  of  the  capillaries  of  the  lungs,  a  clear,  non- 
inflammatory exudation  is  poured  either  into  the  air-cells 
(pulmonary  a;dema),  or  into  the  pleural  cavity  constituting 
hydro-thorax.  The  amount  of  effusion  may  vary  from  a 
few  ounces  to  three  or  four  quarts  ;  it  may  increase  suddenly 
and  rapiflly  ;  and  the  quantity  may  be  augmented  after  deatli, 
it  being  a  common  observation  that  tlie  amount  of  eflTusion  in 
the  pleura  at  the  autopsy  is  often  altogether  out  of  proportion 
to  the  y)}iysif  al  .signs  noted  during  life. 

Symptoms,  and  Physical  Signs.— There  is  usually  some 
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associated  oedema  in  some  other  organ  or  tissue,  together 
with  dyspnoea,  lividity,  and  slight  cough,  but  with  little  or 
no  fever.  The  physical  signs  are  mainly  those  of  effusion,  viz.  : 
dulness  in  lower  part  of  the  chest,  sgophony,  distant  breath 
sounds,  and  obliteration  of  intercostal  spaces  ;  botli  sides  are 
usually  affected,  thus  distinguishing  the  condition  from 
pleurisy. 

In  persistent  effusion  into  thepleune,  which  is  often  a  result 
of  Bright's  disease,  the  urine  should  be  examined  carefully 
and  repeatedly  for  albumin. 

Treatment. — Aspirate  the  fluid,  in  whole  or  in  part,  es- 
pecially if  the  dyspnoea  be  urgent.  Then  direct  measures  to 
alleviate  the  disease  of  which  it  is  a  symptom.  Watery 
purgatives  (pulv.  jalapse  co.)  may  be  given  daily  ;  elaterium 
(gr.  y'ly)  is  also  useful,  unless  the  patient  be  too  debilitated. 
Digitalis  is  indicated  when  cardiac  failure  is  the  primary  cause. 

PNEUMO-THORAX 

Definition. — The  presence  of  air  in  the  pleural  cavity. 

Causation. — Usually  due  to  the  extension  of  tubercular 
cavity  from  the  lung  into  the  pleural  sac.  It  may  also  result 
from  surgical  operations  on  the  chest  walls  or  about  the  root 
of  the  neck.  Rarely  as  a  result  of  rupture  of  distended  air- 
vesicles  in  emphysema.  It  may  also  be  caused  by  violent 
injuries  to  chest  wall,  or  by  the  discharge  of  localised  empyema 
either  through  the  parietes,  or  through  the  lung  itself. 

Pathology. — In  pulmonary  phthisis,  running  an  acute 
course,  a  tubercular  mass  near  the  surface  of  the  lung  may 
rapidly  break  down,  and  so  admit  air  to  the  pleura  before 
adhesive  pleurisy  has  occurred.  This  is  a  common  cause  of 
pneumo-thorax  occurring  in  the  early  stages  of  consumption. 
The  perforation  may  take  place  at  any  part  of  the  lung  surface, 
and  it  is  not  infrequently  valvular  in  character. 

The  efi"ects  of  the  admission  of  air  to  the  i^leural  cavity 
are  usually  (1)  acute  pleurisy,  and  (2)  empyema. 

Symptoms,  and  Physical  Signs. — The  symptoms  are  pro- 
nounced.   They  consist  of  sudden  pain,  dyspniva,  with  pale, 


PNEUMO-THOEAX 


389 


dusky  face,  quick  and  thin  pulse,  and  all  the  conditions  known 
as  shock.  The  affected  side  is  enlarged,  the  intercostal  spaces 
are  effaced,  and  there  is  no  movement  attending  inspiration. 
Percussion  note  is  highly  tympanitic,  and  it  is  found  that  the 
heart  has  been  pushed  over  to  the  healthy  side,  whilst  the 
liver  or  spleen  is  depressed. 

On  auscultation  the  respiratory  murmur  is  very  distant  or 
totally  absent,  whilst  also  there  is  complete  absence  of  vocal 
fremitus  and  resonance.  The  chest  is  practically  a  large 
cavern,  and  thus  produces  all  the  modifications  of  respiratory 
and  percussion  sounds — such  as  amphoric  breathing  and 
bruit  d'airain — common  thereto. 

After  a  short  but  variable  time  the  signs  of  pleurisy  with 
serous  effusion  are  supei^added.  Succussion  splash  is  then  a 
typical  and  diagnostic  physical  sign. 

Treatment  can  only  be  palliative  in  most  cases.  Give 
opiates,  or  chloroform  inhalation,  to  relieve  the  pain. 

Aspiration  may  be  resorted  to  if  pain  and  dyspnoea  be 
urgent,  but  the  relief  is  temporary  only,  unless  it  be  in  those 
cases  which  are  produced  by  external  injury,  or  in  which  the 
valvular  opening  from  the  lung  has  healed  up. 
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ANATOMY  OF  THE  HEART 

The  Heart  weighs  in  the  adult  from  nine  to  ten  ounces, 
being  slightly  smaller  in  women. 

It  occupies  the  middle  mediastinum,  and  is  enclosed  in  a 
fibrous  bag,  or  pericardium,  which  is  attached  below  to  the 
central  tendon  of  the  diaphragm,  but  above  is  continuous  with 
the  external  coats  of  the  aorta,  pulmonary  artery,  superior 
cava,  and  large  vessels,  and  is  ultimately  connected  with  the 
deep  fascia  of  the  neck.  This  bag  is  again  lined  by  a  smooth 
serous  sac,  which,  extending  along  the  aorta  and  pulmonary 
artery  for  about  two  inches  and  enclosing  them  in  a  common 
tube,  is  reflected  downwards  and  invests  the  entire  outer 
surface  of  the  heart. 

The  heart  as  it  lies  in  the  thorax  is  partly  covered  by  the 
lungs  ;  the  greater  portion  of  the  right  ventricle,  however,  is 
exposed  ;  and  the  left  ventricle  is  situated  posteriorly  and  to 
the  left,  resting  on  the  diaphragm. 

The  absolute  dulness  of  the  heart  may  be  represented  by 
a  circle  of  one  inch  radius,  the  centre  of  which  is  midway 
between  the  left  nipple  and  the  lower  end  of  the  sternum. 
(Holden.) 

In  a  mesial  section  of  the  body,  about  three-fifths  of  the 
heart  are  to  the  left  side,  and  two-tifths  to  the  right. 

The  relations  of  the  heart  to  the  chest  walls,  and  the 
relative  positions  of  the  valves,  are  described  under  Physical 
Examination  of  the  Heart  (Auscultation). 

The  capacities  of  tlie  four  cavities  of  the  heart  are  about 
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equal,  holding  from  five  to  six  ounces  of  blood  apiece.  The 
right  cavities,  however,  may  be  slightly  in  excess  of  this 
measurement,  owing  to  the  thinness  of  their  walls,  as  compared 
-with  the  left  side. 

The  walls  of  the  left  ventricle  are  thicker  than  those  of 
the  right,  in  the  proportion  of  three  to  one.  They  are  on  both 
sides,  thickest  at  about  midway  between  apex  and  auriculo- 
ventricular  septum. 

The  circumferences  of  the  various  orifices  are  as  follows  : 
aortic,  3J  in.  ;  pulmonic,  3^  in.  ;  mitral,  4  in.  ;  tricuspid,  4^  in. 

Roughly  speaking,  the  mitral  orifice  will  admit  two,  whilst 
the  tricuspid  will  admit  three  fingers. 

The  Arch  of  the  Aorta  is  divided  into  three  parts  :  an 
ascending,  an  antero-posterior  or  transverse,  and  a  descending 
portion. 

The  first  portion  passes  upwards,  and  to  the  right,  to  a 
quarter  of  an  inch  beyond  the  sternum,  behind  the  second  and 
the  first  interspaces.  Its  relations  consist  mainly  of  vessels 
which  contain  venous  blood.  In  front  are  the  pulmonary 
artery  and  right  auricular  appendix.  Behind  are  the  right 
division  of  the  pulmonary  artery  and  the  root  of  the  right 
lung.  To  the  right  we  find  the  superior  vena  cava  and  the 
right  auricle  ;  and  to  the  left  is  the  main  trunk  of  the 
pulmonary  artery. 

The  second  portion  runs  beneath  the  manubrium  of  the 
sternum,  immediately  above  its  junction  with  the  gladiolus. 

Above  are  the  innominate,  the  left  carotid,  the  left  sub- 
clavian arteries,  and  the  left  innominate  vein. 

Below,  it  is  in  relation  with  the  bifurcation  of  the  pul- 
monary artery,  the  ductus  arteriosus,  the  left  recurrent 
laryngeal  nerve,  and  the  left  bronchus. 

In  front  are  the  left  vagus  and  phrenic  nerves,  the 
superficial  cardiac  branches  of  the  sympathetic,  the  left 
superior  intercostal  vein,  and  perhaps  the  left  innominate 
vein,  if  the  vessel  is  lower  than  usual.  It  is  also  overlapped 
by  the  left  lung  and  pleura. 

Beliind  are  the  trachea  and  (X'sophagus,  the  left  recurrent 
laryngeal  nerve,  the  thoracic  duct,  and  the  deep  cardiac  plexus. 
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One  or  two  Ijmph  glands  are  contained  in  the  concavily 
of  the  arch. 

The  third  portion  lies  on  the  backbone.  It  has  the  pleura 
externally,  the  oesophagus  internally,  and  the  root  of  the  left 
lung  in  front. 

A  knowledge  of  the  Development  of  the  heart  is  important 
in  order  to  understand  the  existence  of  malformations.  The 
heart  is  developed  from  the  cells  of  the  mesoblast,  which  forms 
at  an  early  period  of  foetal  life  two  tubes,  one  on  either  side  of 
the  body.  Each  tube  receives  posteriorly  a  large  vessel  or  vein, 
and  becomes  prolonged  anteriorly  into  an  artery.  As  these 
two  tubes  coalesce  in  the  median  line,  a  single  central  tube  is 
ultimately  formed,  with  consequently  two  veins  entering 
behind,  and  two  arteries  issuing  in  front.  This  tube  even- 
tually becomes  elongated  and  bent  on  itself,  so  as  to  become 
U-shaped,  and  is  subsequently  divided  by  two  transverse 
constrictions  into  three  parts  :  one  of  which  develops  into  the 
aortic  bulb,  another  into  the  auricles,  and  the  third  into  the 
ventricles.  Another  subdivision  of  each  of  these  cavities 
again  takes  place,  and  hence  are  formed  the  aorta  and  pul- 
monary artery,  the  right  and  left  auricle,  and  the  right  and 
left  ventricle,  respectively. 

The  septum  which  separates  the  ventricles  commences  at 
the  apex  and  extends  upwards  ;  whilst  the  sejDtum  dividing 
the  auricles  is  developed  as  a  fold,  which  extends  from  above 
downwards. 

PHYSICAL  EXAMINATION  OF  THE  HEART 

In  the  physical  examination  of  the  heart,  evidence  is 
obtained  by  Inspection,  Palpation,  Percussion,  and  Aus- 
cultation. We  may,  if  we  wish,  supplement  these  processes 
by  the  cardiograph  and  other  physiological  instruments. 

Inspection. — The  patient  should,  if  possible,  have  the 
chest  thoroughly  exposed.  The  situation  of  the  apex-,  or  rather 
impulse-beat  should  be  carefully  noted.  Ordinarily  it  can  be 
easily  detected,  and  is  found  in  normal  hearts  to  be  situated 
one  inch  below  and  half  an  inch  internal  to  the  left  nipple 
Occasionally,  in  perfect  health  even,  the  impulse  is  not  seen 
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or  it  may  be  so  diffused  as  to  constitute  a  difficulty  in  exactly 
localising  it.  On  the  other  hand,  the  impulse  may  be  wanting 
in  weakened  conditions  of  the  heart's  muscle,  or  in  debilitated 
subjects.  Or  it  may  be  displaced,  downwards  and  outwards 
in  cardiac  hypertrophy,  upwards  in  pericardial  effusions  ;  or 
it  may  be  detected  in  quite  an  abnormal  locality  of  the  chest, 
from  pleural  effusion,  from  encroachments  of  neighbouring 
organs  or  new  growths,  and  (rarely)  in  transposition  of 
viscera. 

'I^ormal  impulse 'is  an  indefinite  term.  It  can  only  be 
appreciated  by  constant  observation,  and  the  comparison 
between  healthy  and  unhealthy  hearts.  Excessive  impulse  is 
usually  associated  with  hypertrophy  of  one  or  other  or  both 
sides  of  the  heart,  and  is  then  not  infrequently  accompanied 
by  some  bulging  of  the  precordial  region.  It  is  also  seen  in 
people  of  nervous  temperament. 

iS'ormal  rapidity  of  the  heart's  action  corresponds  to  the 
rate  of  the  pulse-beat,  and  vai'ies  with  age,  sex,  stature, 
temperament,  occupation,  &c.  The  rapidity  is  usually  between 
seventy  and  eighty  beats  per  minute,  being  somewhat  more 
frequent  in  females  than  in  males  ;  whilst  in  children  it 
amounts  to  one  hundred  beats,  and  upwards.  Excessive 
rapidity,  amounting  to  two  hundred  beats  or  even  more,  is 
known  as  tachycardia  ;  and  diminished  frequency,  sixty  or- 
even  less,  constitutes  bradycardia. 

The  variations  in  frequency  of  the  heart's  action  are  more 
fully  considered  under  the  heading  '  Pulse.' 

Palpation.— It  is  necessary  not  only  to  see  where  the 
heart's  impulse  is,  but  also  to  fix  its  exact  position  by  placing 
the  hand  over  the  pulsating  area,  and,  if  possible,  marking  the 
site  of  its  greatest  intensity.  "We  thus  obtain  more  perfect 
knowledge  as  to  the  heart's  situation,  condition,  and  its 
rapidity  of  action. 

The  impulse  may  be  increased  in  violent  nervous  action 
and  in  hypertrophy  of  the  heart's  walls  ;  or  it  may  be  decreased 
in  collapse,  in  cardiac  atrophy,  in  pericardial  effusions  or 
adhesions,  and  by  the  interposition  of  overdistended  lungs. 

Besides  these  conditions  we  may  liy  palpation  detect  the- 
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tlirill  common  in  mitral  stenosis,  aneurysm,  and  septal 
imperfections  ;  or  valve  tremors,  as  when  a  segment  or  flap  of 
a  valve  is  lacerated  or  grossly  incompetent ;  or,  again,  a 
friction  fremitus  occasionally  in  a  very  roughened  pericardium. 
By  palpation  we  also  take  notice  of  the  heart's  rapidity  of 
action  ;  or  of  its  rhythm,  in  such  cases  where  the  pulse  does 
not  reach  the  wrist  (dropped  beats),  or  when,  from  whatever 
cause,  the  radial  pulse  cannot  be  taken.  Finally,  marked 
displacements  of  the  heart  may  be  felt  as  well  as  seen. 

By  Percussion  we  are  enabled  to  map  out  the  heart's  area 
of  dulness.  It  should  extend  as  high  as  the  level  of  the  upper 
border  of  the  third  rib  ;  its  lower  boundary  would  be  marked 
by  a  line  from  the  end  of  the  xiphoid  cartilage  to  the  apex- 
beat  ;  the  left  boundary  would  follow  a  line  from  about  the 
middle  of  the  second  cartilage  on  the  left  side,  downwards 
and  outwards  to  the  apex  ;  whilst  the  right-hand  limit  of 
dulness  should  reach  only  as  far  as  the  mid-line  of  the  sternum. 
The  area  of  absolute  cardiac  dulness  is  even  much  more 
limited  than  this ;  on  the  other  hand,  the  deep  cardiac 
dulness  may  be  made  out  to  extend  almost  as  far  as  the  heart's 
limits  themselves. 

An  increased  cardiac  dulness  may  be  brought  about  by 
hypertrophy  of  one  or  other  of  its  cavities,  or  by  dilatation 
thereof ;  and  also  by  aneurysm  of  its  walls.  It  may  also  be  pro- 
duced by  retraction  of  lung,  secondary  to  cavity  or  adhesions, 
a  greater  area  of  heart  being  thus  left  uncovered.  Or  it  may 
be  a  physical  sign  of  pericardial  effusion,  or  of  new  growth. 

A  diminished  cardiac  dulness  is  found  in  atrophy  of  the 
organ,  or  it  may  be  caused  by  the  extensive  overlapping  of 
emphysematous  lung,  or  the  intrusion  of  air  into  the  pleura. 

As  in  percussion  of  the  lungs,  so  in  percussion  of  the  heart, 
much  valuable  information  is  gained  by  tlie  sense  of  resistance 
which  is  afforded  by  pericardial  fluid  of  great  tension,  and  by 
excessive  hypertrophy. 

Auscultation. — It  is  necessary  to  auscultate  all  tlie  valves 
of  the  heart,  and  also  the  walls  of  its  various  cavities. 

[a)  Normal  Sounds. — The  two  sides  of  the  heart  should 
act  in  unison,  and  should  produce  by  the  contraction  and 
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the  dilatation  of  the  ventricles  two  separate  and  distinct 
sounds,  followed  by  a  pause.  The  first  sound  is  best  heard  at 
the  apex  :  it  begins  abruptly,  increases  somewhat  in  volume, 
and  then  gradually  diminishes.  It  is  caused  by  the  contrac- 
tion of  the  ventricle  walls,  by  the  rush  of  blood  through  the 
infundibula,  by  the  openiag  of  semilunar  valves,  by  the  tension 
of  auriculo -ventricular  valves,  and  by  the  impact  of  the  heart 
against  the  chest  wall.  This  first  sound  is  followed  by  a  short, 
sharp,  second  sound,  heard  best  at  the  base,  and  especially 
over  the  aortic  valve  to  the  right  of  the  sternum.  It  corresponds 
with  the  closure  of  the  aortic  and  pulmonary  valves,  and  with 
the  diastole  of  the  ventricles,  the  former  being  the  chief  factor 
in  its  production. 

This  is  followed  by  a  pause  or  interval,  which  is  again 
succeeded  by  the  first  sound. 

The  two  sounds  thus  heard  have  been  variously  imitated. 
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Fig.  13. — Diageaji  to  repkesent  the  position  of  valves 

Perhaps  the  most  convenienb  and  apt  compound  word  which 
will  represent  these  sounds  is  '  one-two,  one-two,'  the  accent 
occurring  on  the  first  sound  at  the  apex,  and  on  the  second 
sound  at  the  base.  (Broadbent.) 

The  relation  of  heart  valves  to  the  front  of  the  chest  is  as 
follows  : 

(1)  The  pulmonic  is  situated  at  the  left-hand  border  of  the 
sternum,  in  the  second  interspace. 

(2;  The  aortic  in  behind  the  sternum,  but  a  little  to  the  left 
of  the  mid-stemal  line,  and  on  a  level  with  the  third  costal 
cartilage. 


I  1st  rib 
I  2ud  rib 
I  Srd  rib 
4th  rib 
5th  rib 
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(3)  The  mitral  is  beneath  the  third  interspace,  just  external 
to  the  left  border  of  the  sternum. 

(4)  The  tricuspid  is  on  a  level  with  the  fourth  cartilages, 
and  is  bisected  by  the  mid-sternal  line. 

The  pulmonic  is  most  superficial,  whilst  the  mitral  is 
deepest. 

In  addition,  it  is  necessary  to  observe  whether  the  heart 
maintains  its  normal  regularity,  rhythm,  and  rapidity,  as  any 
deviation  from  the  normal  standard  is  significant  of  disordered 
innervation,  or  of  altered  structure,  or  other  form  of  disease. 

(6)  Abnormal  Soimds  of  Heart. — As  regards  alteration  in 
rhythm,  reduplications  of  the  first  sound  heard  at  the  apex, 
or  of  the  second  sound  heard  at  the  base,  are  not  infrequent. 
They  may  occur  in  people  apparently  healthy  ;  but  they  are 
usually  associated  with  some  disturbance  of  the  systemic 
or  pulmonary  circulation,  and  with  the  consequent  hyper- 
trophy of  one  or  other  side  of  the  heart.  The  reduplication  of 
the  second  sound  is  obviously  due  to  extra  tension  in  the  left 
system,  as  compared  with  the  right,  or  vice  versa.  The  causes 
of  reduplication  of  the  first  sounds  are  not  at  present  quite  so 
clear.  These  reduplications  can  also  be  felt  by  an  educated 
finger.  Prolongation  of  first  sound,  most  frequently  heard  at 
the  apex,  frequently  presages  early  valve  disease,  and  is  of 
some  importance  in  diagnosis  of  an  oncoming  lesion  before 
actual  murmur  is  detected. 

Accentuation  may  occur  at  the  mitral  orifice,  with  systole 
(the  '  snap  '  in  mitral  stenosis) ;  and  with  diastole  at  the  aortic 
valve  when  associated  with  high  arterial  tension  (Bright's 
disease,  etc.),  or  at  the  pulmonic  valve,  as  evidence  of  tension 
in  the  pulmonary  circulation  (chronic  lung  disease,  mitral 
disease,  &c.). 

Diminution  of  heart  sounds  occurs  in  weak  action  of  the 
heart.  Or  it  may  be  due  to  muffling  of  its  sounds  by  an 
overlapping  of  emphysematous  lung,  or  by  pericardial  eflu- 
sion. 

Irregularity  and  i7iternii)<sion  of  beat  are  found  in  structural 
disease  of  heart  walls  or  valves.  They  may  be  evidences  of 
disordered  innervation  ;  but  they  are  frecjuently  consequent  on 
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dyspepsia,  and  other  stomach  derangements  such  as  result 
from  the  use  of  strong  tea,  tobacco,  and  other  poisons. 

Both  are  occasionally  observed  in  people  who  have  no 
other  symptoms  of  disease  of  the  vascular  apparatus.  Our 
experience  leads  us  to  think  that,  apart  from  disease  of  the 
central  organ,  intermission  is  very  often  observed  in  persons 
of  tall  stature,  and  especially  in  men  who  have  chronic  disease 
of  bladder,  prostate,  or  urethra. 

It  is  necessary  to  observe  that,  in  some  cases,  whilst  the 
pulse  is  intermittent,  the  heart  is  only  irregular  ;  that  is  to 
say,  a  pulse-wave,  owing  to  a  weak  ventricular  stroke,  may 
not  reach  the  wrist,  thus  giving  rise  to  an  apparent  intermis- 
sion which  does  not  really  exist.  This  condition  is  known  as 
'  dropped  beat.' 

Murmurs  may  be  divided  into  two  great  classes,  viz.  : 
organic,  which  include  endocardial  and  pericardial  ;  and  inor- 
ganic, or  so-called  hsemic  or  functional  murmurs.  Cardiac 
murmurs  of  the  first  class,  therefore,  indicate  structural  change. 

The  endocardial  murmurs  vary  in  character  from  a  gentle 
blowing  .sound  to  a  harsh  rasp  or  even  loud  musical  tone.  It 
is  useless,  however,  attempting  to  define  them,  as,  after  all, 
their  musical  character  is  seldom  of  great  importance,  and  a 
given  murmur  may  vary  considerably  under  difl^erent  circum- 
stances, as,  for  example,  during  repose  and  excitement. 

The  pathological  conditions  which  cause  endocardial 
murmurs  may  be  briefly  summarised  as  structural  changes, 
congenital  or  acquired,  which  give  rise  to  obstruction  to,  or 
allow  of  regurgitation  of,  the  blood  stream.  These  changes 
may  be  in  the  valve  flaps,  or  in  the  orifices,  or  in  both  together, 
and  for  the  most  part  are  of  inflammatory  origin. 

It  may  perhaps  be  aflirmed  that,  as  a  rule,  the  louder 
the  murmur,  the  greater  is  the  organic  change.  Further, 
although  the  diagnosis  of  the  site  of  the  murmur  does  not 
by  any  means  depend  on  auscultatory  signs  alone,  the  rule 
generally  obtains  that  the  murmur  is  of  greatest  intensity 
over  the  valve  at  whicli  it  is  generated.  We  tlius  listen  over 
those  chest  'landmarks'  which  indicate  the  situations  of  the 
valves  (see  fig,  1 3).  J3ut  this  is  not  sufficient  for  diagnosis,  seeing 
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that  all  the  cardiac  valves  are  so  close  together  that  they  could 
be  overlapped  by  a  crown  piece.  We  therefore  seek  for  addi- 
tional auscultatory  aid  by  determining  in  which  direction  the 
blood  stream,  and  therefore  the  sound,  is  propagated — whether 
it  be  upwards  to  the  right,  as  in  aortic  obstruction  ;  or  down- 
wards to  the  xiphoid  cartilage,  as  in  aortic  regurgitation ;  or 
round  to  the  left  axilla,  as  in  mitral  regurgitation.  It  may,  in 
addition,  be  stated  that  probably  over  ninety  per  cent,  of  endo- 
cardial murmurs  are  due  to  disease  of  the  valves  (aortic  and 
mitral)  on  the  left  side  of  the  heart. 

The  importance  of  detecting  heart-murmurs  cannot  well 


Fig.  14.— Systolic  muemijiis  Fig.  15.— Diastolic  MuiiMtiES 

a,  Mitml  regurgitaut ;  h,  aortic  obstrno-        c,  Mitral  obstructive  ;  rf,  aortic  regiirgi- 
tive. 

be  overestimated,  as  they  form  the  most  conclusive  evidence 
as  to  the  existence  of  valvular  disease. 

A.  When  organic  murmurs  are  generated  in  the  left  heart, 
we  seek  to  ascertain  the  following  clinical  data,  viz.  : 

(1)  The  situation  of  the  greatest  intensity  of  the  murmur, 
i.e.  whether  it  is  loudest  at  apex  or  base. 

(2)  Whether  the  murmur  accompanies  or  replaces  the  first 
or  the  second  sound  of  the  heart. 

Murmurs  heard  best  at  the  apex  are  produced  at  the  mitral 
orifice ;  whilst  those  which  are  loudest  at  the  base  are  produced 
at  the  aortic  orifice.  It  follows,  therefore,  that  an  apical  murmur 
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accompanying  systole  is  significant  of  mitral  regurgitation 
(tig.  14,  a) ;  if  it  occur  during  the  diastolic  period  it  is  diagnostic 
of  mitral  obstruction  (fig.  15,  c).  Similarly,  with  a  basic  murmur 
attending  systole  we  infer  the  existence  of  aortic  obstruction 
(fig.  14,  b);  whDst  if  it'replace  the  second  sound  it  implies  the 
presence  of  aortic  regurgitation  (fig.  15,  d).  (See  table,  p.  404  ) 

-Beyond  this,  each  murmur  has  special  and  peculiar  qualities 
of  its  own  which  are  discussed  further  on. 

Apical  or  Mitral  Murmurs. — Mitral  Regurgitation  is 
the  most  frequent,  and  is  probably  met  with  oftener  than  all  the 
other  valvidar  murmurs  together.  The  murmur  of  this  lesion 
attends  the  first  sound,  is  loudest  at  the  apex,  and  is  conducted 
towards  the  axilla,  i.e.  in  the  direction  of  the  refluent  blood 
stream.  In  the  majority  of  cases  it  is  said  to  be  also  easily 
detected  at  the  lower  angle  of  the  left  scapula.  Its  character 
varies  :  it  is  usually  soft  and  blowing,  but  may  be  harsh  and 
grating,  or  musical,  or  attended  by  a  vibratile  purr.  Compen- 
satory hypertrophy  of  the  left  ventricle  occurs  sooner  or  later. 

Mitral  Obstruction. — This  condition  is  common  in  chil- 
dren and  early  adolescents.  The  murmur  is  localised,  and  best 
heard  a  little  above  the  apex-beat  ;  it  may  occupy  the  whole 
of  the  diastolic  period,  or  only  jDart  of  it.  If  it  fill  the  whole 
of  the  diastolic  period,  it  is  heard  beginning  immediately  after 
the  termination  of  systole,  and  fills  up  the  time  occupied  by 
the  second  sound  and  the  period  of  rest.  The  murmur  may  be 
loudest  at  the  commencement,  at  the  middle,  or  at  the  termina- 
tion of  the  diastolic  period  ;  or  it  may  be  heard  only  during 
one  of  these  fragments  of  the  diastolic  period,  and  is  then 
spoken  of  as  the  early,  the  middle,  and  the  late  diastolic 
(pre.systolic)  murmur,  as  the  case  may  be.  The  presystolic, 
occurring  at  the  time  of  the  auricular  systole,  is  the  one  most 
u.sually  heard.' 

The.se  inurmurs  are  generally  of  a  loud  character,  but  of 
limited  area  ;  and  if  they  run  up  to  systole  they  terminate  in 
a  well-marked  click  or  '  snap.'  They  are  often  described  as 
whizzing,  purring,  or  grinding.    They  are  usually  attended  by 

'  Bristowc  :  Med.  Sue.  Proc.  vo'.  xi. 
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an  easily  perceptible  thrill.  They  may  disappear  temporarily 
•  after  prolonged  rest,  and  are  perhaps,  therefore,  the  most  in- 
constant of  all  organic  murmurs,  varying  according  to  the 
amount  of  obstruction  and  the  force  of  the  current.  It  is 
well  to  remember  that  mitral  obstruction  may  exist  without 
murmur  when  the  left  aui-icle  is  failing. 

As  a  result  of  the  obstruction,  hypertrophy  and  dilatation 
of  the  left  auricle  occur,  together  with  accentuation  and  re- 
duplication of  the  second  sound  over  the  pulmonic  valve. 

Basic  or  Aortic  Murmurs. — Acetic  Obstruction  is  more 
common  than  aortic  regurgitation,  and  probably  ranks  in 
frequency  next  to  mitral  regurgitation.  It  is  heard  loudest 
over  the  right  third  cartilage,  i.e.  near  the  valve,  and  it  may 
be  traced  over  the  ai"ch  of  the  aorta.  The  murmur  varies 
according  to  the  force  of  the  ventricle  stroke,  and  the  character 
and  amount  of  the  obstruction.  It  is  generally,  however,  of 
a  harsh,  blowing  nature,  and  usually  occupies  the  whole  of  the 
period  of  the  first  sound.  At  times  an  aortic  systolic  murmur 
may  be  detected  towards  the  end  of  the  systolic  period  only, 
suggesting  that  the  roughened  obstruction  is  situated  in  the 
•aorta  itself,  at  some  little  distance  from  the  valve. 

Hypertrophy  of  the  left  ventricle  occurs  as  a  sequel  if 
the  obstruction  be  marked  ;  but  slight  obstruction  may  un- 
doubtedly exist  without  hypertrophy.  It  is  also  probable 
that  in  all  cases  of  aortic  obstruction  a  certain  degree  of 
regurgitation  occurs  as  well. 

Aortic  Regurgitation  is  usually  heard  best  over  the 
third  right  costal  cartilage,  or  in  the  middle  of  the  sternum. 
It  may  at  times  be  most  intense  over  the  left  second  cartilage, 
■or  even  at  the  lower  end  of  the  sternum.  Occasionally  it 
seems  propagated  towards  the  apex.  It  accompanies  part  of 
the  second  sound,  or  wholly  replaces  it.  The  murmur  is  usually 
a  soft  one,  with  characteristic  bellows  or  '  blast-furnace  '  tone 
which  is  quite  characteristic. 

B.  Organic  murmurs  produced  in  the  right  side  of  the 
heart  are  in  connection  with  either  the  pulmonic  or  the 
tricuspid  valves.  They  are  very  rare  in  comparison  with  left- 
■sided  murmurs. 
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In  diagnosis  we  are  guided  by  rules  similar  to  those  which 
we  observe  in  examining  the  left  side  of  the  heart.  (See  table, 
p.  404.) 

Apical  or  Tricuspid  Murmurs. — Tricuspid  Regurgitation 
is  rare  as  a  primary  valve  lesion,  and  is  usually  secondary  to 
disease  of  the  left  heart  or  to  obstruction  in  the  pulmonary 
circulation.  The  great  majority  of  cases  have  been  observed 
in  females,  or  in  persons  suffering  from  displacement  of  the 
heart.  The  murmur  is  heard  with  systole,  over  the  right  side 
of  the  sternum,  at  about  the  level  of  the  fifth  costal  cartilage. 
It  is  a  soft,  low,  blowing  murmur,  propagated  to  the  right  border 
of  the  heart,  whilst  it  is  inaudible  at  the  apex-beat. 

Tricuspid  Obstruction. — A  murmur  of  extreme  rarity  is 
heard  during  the  diastolic  period,  immediately  before  systole, 
in  the  fourth  space  close  to  the  right  border  of  tlie  sternum. 
The  most  frequent  cause  is  some  congenital  defect. 

Basic  or  Pulmonic  Murmurs. — Pulmonic  Obstruction  is 
generally  due  to  some  congenital  defect  (stenosis,  or  intra- 
uterine endocarditis).  The  murmur  attends  the  heart's 
systole,  and  is  of  varying  degrees  of  intensity,  according  to  the 
amount  of  obstruction  and  the  force  of  the  ventricle  stroke. 
It  is  loudest  over  the  second  left  interspace  close  to  the 
border  of  the  sternum.  The  diagnosis  would  be  confirmed  by 
general  cyanosis  with  coldness  of  the  extremities  and  clubbing 
of  the  fingers. 

Pulmonic  Regurgitation  is  also  extremely  rare.  It  may 
be  caused  by  some  congenital  defect  of  valve,  or  by  a  general 
endocarditis  afiecting  this  as  well  as  the  other  heart  valves. 
The  murmur  occurs  with  diastole,  and  is  best  heard  over  the 
third  left  costal  cartilage  at  its  junction  with  the  sternum  ; 
thence  it  may  be  propagated  down  the  right  ventricle  to  the 
apex.  It  is  neither  so  loud  nor  so  prolonged  as  the  aortic 
regurgitant  murrnur. 

Multiple  Endocardial  Murmurs  are  frequent,  and  their 
differential  diagnosi.s  will  depend  on  their  sites,  physical 
characters  a.s  described  above,  together  with  other  concomitant 
«ign.s. 

Thus  aortic  regurgitation  is  often  associated  with  aortic 
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obstruction,  or  with  mitral  regurgitation.  Mitral  regurgita- 
tion and  obstruction  are  also  frequently  met  with,  and  indeed 
a  double  murmur  at  both  orifices  in  the  left  ventricle  may  exist. 

Again,  tricuspid  regurgitation  may  supervene  as  a  secon- 
dary complication  to  valvular  disease  of  the  left  side. 

Pericardial  Murmurs,  or  Friction  Sounds,  are  due  to 
inflammatory  affection  of  the  pericardium,  producing  thickened 
and  roughened  surfaces  which  normally  are  smooth.  We  thus 
have  a  to-and-fi'O  murmur  over  the  cardiac  area,  the  com- 
ponent parts  of  which  are  synchronous  with  systole  and 
diastole.  The  murmurs,  if  not  very  intense,  bear  a  resem- 
blance to  those  heard  in  double  aortic  disease.  But  they  are 
generally  rougher  in  tone,  and  apparently  more  superficial. 
They  are  increased  by  pressure  of  the  stethoscope,  and  are 
most  marked  over  the  right  ventricle,  this  being  due  to  the 
stronger  left  ventricle  pushing  the  exuded  lymph  over  to  the 
right  (Peacock),  or  possibly  to  the  rotation  of  the  heart  on 
its  long  axis  during  systole.  The  murmurs  are  often  attended 
by  a  perceptible  thrill  or  fremitus  ;  they  may  disappear  when 
much  fluid  is  exuded,  to  reappear  when  the  serum  is  absorbed. 

Inorganic  or  Hsemic  Murmurs. — The  causes  of  these 
murmurs  are  vai-ious.  (1)  They  may  result  from  some  faulty 
condition  of  the  blood,  as  in  chlorotic  girls  or  anfemic  males  ; 
(2)  from  some  irregular  or  excessive  contraction  of  the 
muscular  apparatus  of  the  heart ;  or  (3)  from  some  abnormal 
tension  of  the  larger  vessels.  In  the  first  category  the 
murmur  is  most  frequently  heard  over  the  situation  of  the 
pulmonic  valve  ;  it  is  generally  systolic  in  period,  and  of  a  soft 
blowing  character  •  but  indeed  it  may  be  harsh  and  loud,  and 
heard  all  over  the  cardiac  area,  and  so  simulate  an  organic 
murmur. 

The  second  variety  is  occasionally  heard  in  cases  of  violent 
palpitation  attended  by  high  arterial  tension,  or  in  disordered 
and  irregular  contraction  of  heart  walls  and  musculi 
qjajnllarcn.  It  is  most  marked  over  the  aortic  valve  and  in 
the  course  of  the  aortic  arch.  Neither  form  is  attended  by 
cardiac  hypertrophy,  unless  in  the  later  stages,  after  prolonged 
palpitation. 
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dity (bradycardia) 

Increased  impulse 

Diminished  impulse 
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Pericardial  effusion 

Congenital  malformation 
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Cardiac  atrophy 
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Neuroses  ;  fevers ;  valve  lesions  ; 
disease  of  muscular  walls 

Disease  of  central  nervous 
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Cardiac  hypertrophy 
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Ruptured  valve 

Pericardial  friction 

Weakness  of  ventricular  systole, 
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Hypertrophy  ;  dilatation  ;  aneu- 
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cardial effusion 

Obstruction  in  systemic  circula- 
tion ;  obstruction  in  pulmonic 
circulation 

Weakened  ventricle ;  oncoming 
valve  disease 

Hypertrophy;  mitral  stenosis 

Tension  in  systemic  or  in  pul- 
monic circulation 
Fatty  degeneration  of  walls 
Embarrassed    circulation,  or 
weakness  of  ventricular  systole 
Disordered  nervous  aj^paratus 
Disease  of  valves,  of  pericar- 
dium ;  abnormal  conditions  of 
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In  the  third  variety,  murmurs  of  various  intensity  and 
character  are  also  sometimes  heard  in  the  course  of  the  large 
arteries  springing  up  from  the  arch.  They  may  be  due  to 
narrowing  of  the  vessel's  calibre,  or  to  bendings  or  displace- 
ments of  the  artery  itself.  They  may  also  be  generated  in  a 
roughened  aorta,  or  be  caused  by  dilatations  of  the  arch. 

Various  murmurs  are  also  frequent  in  anaemic  subjects, 
being  most  pronounced  at  the  root  of  the  neck.  They  consist 
for  the  most  part  of  loud  boomings,  hummings,  or  even 
musical  sounds  ;  they  often  attend  both  sounds  of  the  heart ; 
they  are  generally  increased  at  the  end  of  a  deep  inspiratory 
effort,  or  by  pressure  of  the  stethoscope.  The  most  generally 
accepted  theory  as  to  their  causation  is  that  known  as  the 
'  fluid  vein.'  In  this  condition  it  is  supposed  that  blood 
flowing  through  a  vessel  at  one  portion  of  normal  calibre 
enters  another  widened  part  of  the  vessel,  but  is  not  sufficient 
in  quantity  to  fill  it,  and  hence  the  blood,  breaking  up  into 
particles  or  drops,  produces  a  musical  vibration. 

THE  PULSE 

Definition. — The  pulse  is  a  manifestation  of  the  degree  and 
duration  of  the  excess  of  blood  pressure  in  an  artery  which  is 
caused  by  the  ventricular  systole.  It  is  not  a  movement  of 
the  vessel,  nor  is  it  a  measure  of  the  living  tension  which 
always  exists  in  an  artery.  It  is,  as  stated,  a  measure  of  the 
temporary  excess  of  pressure. 

The  Normal  Pulse  has  certain  characteristics  of  frequency, 
rhythm,  force,  and  tone  which  it  is  necessary  to  fully  recog- 
nise, so  that  any  alterations  in  these  characteristics  may  be  at 
OTice  noted  as  symptomatic  of  disease. 

The  Frefjuency  of  the  pulse  depends,  of  course,  on  tlie 
frequency  of  the  heart's  action,  except  in  cases  of  weak 
ventricular  systole,  when  an  impulse  may  not  reach  the  wrist, 
or  in  that  rare  condition  in  which  two  coupled  beats  of  the 
heart  correspond  to  one  beat  of  the  pulse.  In  the  adult  tlie 
normal  pulse-rate  is  from  seventy-two  to  eighty. 

The  Rhythm,  or  regularity  of  force  of  the  pulse,  depends  on 
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the  regularity  of  the  heart's  action ;  but  occasionally  the  pulse  is 
irregular  in  rhythm,  although  the  heart  is  regular  in  action, 
certain  of  its  beats,  however,  falling  short  of  the  radial  artery. 

The  Force  is  due  to  the  amount  of  vigour  of  the  ventricular 
contraction,  and  the  amount  of  blood  contained  in,  and  there- 
fore propelled  from,  the  ventricle.  The  normal  amount  of 
blood  expelled  at  each  systole  is  estimated  at  about  six  ounces. 
But  it  will  be  easily  seen  that  in  cases  of  valvular  incompe- 
tence, such  as  mitral  regurgitation,  the  heart  may  contract 
forcibly,  and  yet  the  pulse  be  a  feeble  one. 

The  Character  of  the  pulse  varies  according  to  its  tension 
and  the  state  of  the  walls  of  the  vessel.  Thus,  it  may  come 
up  to  the  fingers  suddenly  or  gradually  ;  it  may  present  itself 
as  a  long  throb,  or  as  a  short  effort  ;  and  its  subsidence  may 
similarly  be  abrupt  or  slow. 

In  every  pulse- beat  there  is  a  certain  amount  of  dicrotism, 
but  it  cannot  always  be  recognised  by  the  fingers.  In  certam 
abnormal  conditions  dicrotism  is  so  pronounced  that  it  can  be 
felt,  as  well  as  graphically  recorded  by  the  sphygmograph. 

In  feeling  a  pulse  three  fingers  should  be  employed.  The 
first  one,  nearest  the  heart,  is  used  to  compress  the  vessel  ; 
the  others  to  estimate  the  volume  of  the  pulse  which  is  then 
apparent  under  them.  The  artery  should  also  be  rolled  trans- 
versely in  its  bed,  so  as  to  gauge  its  tension  ;  and  the  fingers 
should  also  be  passed  down  it  longitudinally,  in  order  to 
detect  any  irregularities  in  its  coats.  Normally,  the  vessel 
can  only  be  felt  during  its  pulse-wave,  and  not  during  the 
period  corresponding  to  ventricular  diastole.  We  feel,  there- 
fore, a  sharp  impulse  in  a  low-tensioned  vessel,  and  possibly 
a  second  dicrotic  wave,  also  possibly  the  rebound  of  the  dis- 
tended artery,  and  then  the  tube  is  lost  to  the  touch  till  it 
reappears  at  the  succeeding  dilatation.  Or  in  a  high-tensioned 
artery,  on  the  other  hand,  we  perceive  a  contracted  tube,  ^\^th 
a  heaving  impulse,  but  it  can  still  be  felt  as  a  somewhat 
hardened  cord  during  diastole.  We  consequently  have  to 
estimate  the  pulse-rate,  the  blood  tension,  and  the  strength 
and  calibre  of  the  vessel.  In  diseases  other  than  those  attended 
by  fever,  the  rate  of  the  pulse  is  probably  the  least  important 
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of  its  features.  Various  forms  of  sphygmograph  have  been 
invented  to  record  these  difl'erent  chaz-acteristics  ;  but,  after 
all,  the  educated  fingers  are  the  best  instruments,  and  their 
cultivated  observations  constitute  the  most  reliable  evidence. 

The  Abnormal  Pulse  may  be  exce.ssive  in  frequency  after 
bodily  exertion  and  mental  excitement.  It  is  also  increased 
by  food,  alcohol,  and  the  upright  position.  Many  diseases  also 
accelerate  the  pulse-rate,  amongst  which  it  is  only  necessary 
to  mention  scarlet  and  other  specific  fevers,  also  ex- 
ophthalmic goitre,  and  hysteria.  There  is  also  another  class 
of  cases  (tachycardia)  in  which  the  pulse-rate  is  excessive, 
amounting  to  even  two  hundred  beats  in  the  minute,  and  in 
which  no  obvious  disease  can  be  detected  in  heart  walls  or 
valves,  and  in  which  there  is  no  fever.  Bristowe  and  others 
have  drawn  attention  to  such  cases  ;  and  they  are  generally 
regarded  as  due  to  some  functional  disorder  of  the  nervous 
system.  In  some  of  the  few  cases  which  have  come  under  our 
immediate  care  we  have  been  inclined  to  attribute  the  cause  to 
disorders  of  the  abdominal  viscera  and  sympathetic  system. 

An  infrequent  pulse  may  be  said  to  occur  when  the  rate 
sinks  below  sixty  in  a  minute.  Forty  pulsations  in  a  minute 
is  a  rare  record,  but  we  have  known  individuals  with  a  still 
lower  rate. 

A  slmu  pulse  may  be  quite  consistent  with  perfect  health, 
and,  so  far  as  our  observations  go,  it  is  not  an  unusual  occur- 
rence in  taU  men,  or  in  those  of  powerful  muscular  develop- 
ment. But  it  also  occurs  in  epilepsy,  in  jaundice,  and  in 
cases  of  high  arterial  tension.  In  recording  a  slow  pulse-rate 
we  must  be  careful  that  the  apparent  slowness  is  not  due  to 
the  condition  of  dropped  beat,  when  only  half,  or  less,  of  the 
pulsations  reach  the  wrist.  Again,  in  the  condition  known 
as  coupled  beats,  the  tir.st  may  bo  strong  and  full  and,  as  it 
were,  obscure  the  second,  which  may  not  be  recognised. 

As  regards  rhythm,  the  pulse  may  be  intermittent,  or 
trrerjular,  or  both.  Intermission,  again,  may  occur  regularly 
at,  say,  the  fourth  or  sixth  beats ;  or  it  may  occur  irregularly, 
the  beat  being  lost  at  any  period. 

Irregularity  of  rhythm,  or  inequality  of  force  in  different 
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pulsations,  is  also  subject  to  variations.  The  pulse  may  be 
rhythmical  as  regards  time,  but  with  beats  here  and  there 
which  vaiy  considerably  in  force  when  compared  with  its 
general  characteristics  on  this  point.  Amongst  the  most 
frequent  causes  of  this  condition  are,  disordered  digestion,  the 
abuse  of  tea  and  tobacco,  and  certain  nerve  influences  which 
are  at  present  incompletely  understood.  It  is  also  caused  by 
organic  heart  disease,  notably  mitral  aflfections. 

Abnormal  characteristics  due  to  changes,  structural  or 
otherwise,  in  the  artery  itself  can  be,  for  the  most  part, 
included  in  the  two  categories,  low  tension  and  high  tension. 

A  loio-tensioned  pulse  is  met  with  in  cases  of  fatty  changes 
in  the  heart  walls,  in  fevers,  and  in  obesity,  and  in  some  cases 
of  mental  anxiety.  It  is  also  favoured  by  general  surroundings 
which  increase  the  bodily  warmth. 

The  dicrotic  pulse  occurs  in  an  exaggeration  of  low  tension, 
but  its  features  require  some  notice.  Dicrotism  is  really  a 
secondary  wave  due  to  recoil  of  the  dilated  aorta.  There  is 
always,  as  stated  previously,  a  certain  amount  of  dicrotism, 
especially  in  the  carotids,  and  other  arteries  near  the  heart. 
It  is  a  marked  feature  in  fevers  and  after  hasmorrhages,  and 
is  recorded  on  the  sphygmograph  by  a  secondary  rise,  more  or 
less  high,  which  immediately  succeeds  the  aortic  notch,  and 
therefore  occurs  in  the  diastolic  period.  The  terms  dicrotic, 
fully  dicrotic,  and  hyper-dicrotic  are  used  to  denote  the  degree 
of  this  secondary  rise. 

The  pulse  of  high  tension,  usually  a  more  serious  condition, 
is  due  to  many  different  causations.  The  first  which  obviously 
occurs  to  us  is  peripheral  resistance  to  the  fl.ow  of  blood. 
Hence,  it  may  be  caused  by  exposure  to  cold,  by  Bright's 
disease,  by  gout,  and  by  diabetes  ;  it  also  occurs  in  certain 
cases  of  anjemia.  Other  casual  factors  are,  overfeeding  and 
plethora  generally  ;  cardiac  hypertrophy,  whether  or  not 
associated  with  valvular  disease  ;  degenerative  diseases  of  the 
arteries  themselves  ;  and  irritability  of  the  nervous  system. 

The  following  diagrams  of  sphygmographic  tracings  will 
show  the  points  of  divergence  between  tlie  healthy  standard 
and  some  of  the  principal  abnormal  conditions. 
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tfvstiile  Diastole 

Fig.  1G — Heai^th 

a.  Percussion  wave  ;  6,  tidal  ware  :  c,  dicrotic  wave  ;  d,  post-dicrotic  wave  ; 
e,  aortic  notcli. 


Fig.  17. — Dicrotic  pulse  (low 
tension) 


Fig.  18. — Hypee-dicrotic 
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I'lO.  I'J.- 

High-tension  pulse 

Fio.  20.  —  Cou^APsiNo  pulse  (aohtic  keouiioitation) 


DISEASES  OF  THE  HEAET  AND  ITS 
MEMBEANES 


PERICARDITIS 

Definition. — Inflammation  of  the  pericardium,  the  fibro- 
serous  sac  containing  the  heart. 

Causation. — It  is  rarely  a  primary  disease,  unless  as  a 
direct  result  of  some  traumatism.  Fevers. — Most  commonly 
symptomatic  of  some  specific  fever,  such  as  acute  rheumatism 
(about  50  per  cent.),  scarlet  fever,  pyajmia,  &c.  Injtamination 
elseioJiere. — It  may  occur  as  the  result  of  inflammatory  ex- 
tensions from  the  pleura,  peritoneum,  or  abdominal  viscera  ; 
or  from  intrusion  of  new  growth,  such  as  tubercle,  cancer,  &c., 
which  act  as  foreign  bodies.  The  invasion  of  the  sac  by 
aneurysm  or  by  hydatid  cyst  acts  in  a  similar  manner.  It  is 
not  infrequently  a  sequel  of  chronic  Bright' s  disease. 

Pathology. — There  are  usually  four  distinct  stages,  viz.  : 
hyperemia,  plastic  exudation,  serous  efl'usion,  and  adhesion. 

In  the  first  stage  the  appearance  of  the  pericardium  is 
distinctly  reddened,  the  capillaries  and  smaller  blood-vessels 
being  engorged  ;  this  is  followed  by  exudation  of  both  red 
and  white  blood -cells,  proliferation  of  the  epithelium  and 
connective-tissue  cells,  with  exudations  of  plastic  lymph.  Thus 
both  layers  of  pericardium  become  roughened  and  thickened. 
The  fibrinous  exudation  takes  various  forms  and  shapes  :  it 
may  be  ribbed,  or  rolled  into  tuberculated  masses  ;  or  it  may 
have  a  honeycombed  appearance,  resembling  tripe  ;  occasion- 
ally the  exudation  takes  the  form  of  thick,  shaggy,  hair-like 
processes  binding  the  two  layers  of  pericardium  together.  In 
most  cases  the  exudation  is  most  pronounced  over  the  right 
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ventricle  and  towards  the  base.  Serous  effusion  to  a  greater 
or  less  degree  accompanies,  or  immediately  follows,  this  stage. 
More  duid  is  probably  poured  out  in  weakly  subjects.  After 
a  time  the  serous  fluid  becomes  absorbed,  and  the  pericardium, 
unless  the  inflammation  be  very  severe,  may  entirely  recover. 
Generally,  however,  adhesion,  either  in  patches  or  by  distinct 
fibrous  cords,  takes  place. 

Other  secondary  pathological  conditions  to  be  noted  are, 
the  extension  of  inflammation  to  the  fibrous  pericardium  and 
the  mediastinal  planes  of  connective  tissue ;  extension  to, 
with  fibrinous  induration  of,  the  muscular  walls  of  heart ; 
rupture  of  vessels  newly  formed  in  the  fibrinous  adhesions  ; 
pericardial  suppuration — which  is  rare,  unless  due  to  pyiemia — 
and  calcareous  degeneration  of  the  inflammatory  products. 

Symptoms  vary  in  gravity  according  to  the  intensity  of 
the  inflammation.  They  may  be  so  trivial  as  to  be  scarcely 
recognised  ;  whilst,  on  the  other  hand,  they  may  constitute  a 
condition  of  the  utmost  peril.  The  general  symptoms  are 
fever  (temperature  100°  to  105°),  with  vomiting,  thirst,  marked 
dyspnoea,  Uvidity,  and  a  pinched  and  anxious  expression. 
The  pulse  is  rapid,  thin,  and  occasionally  jerky  or  intermittent. 
The  severer  cases  are  often  attended  with  wild  delirium, 
followed  by  convulsions  and  coma. 

The  local  signs  are  tenderness  over  the  precordial  region, 
with  pain  on  movement  or  with  deep  inspiration.  Auscultation 
in  the  early  stage  reveals  a  rough  '  to-and-fro,'  or  'frou-frou,' 
friction  sound,  apparently  quite  superficial,  and  best  heard,  as 
a  rule,  down  the  middle  of  the  sternum  and  over  the  right 
side  of  the  heart.  Occasionally  a  pericardial  rub  can  be  dis- 
tinctly felt. 

If  the  inflammation  subsides,  the  above  physical  signs 
become  less  pronounced  in  a  few  days,  and  finally  disappear, 
the  pericardium  regaining  its  normal  state,  or  its  cavity 
becoming  obliterated  Vjy  adhesions.  Usually,  however,  more 
or  less  serous  effusion  occurs.  Then  the  area  of  heart's  dulness 
becomes  increased ;  it  assumes  a  marked  pyriform  shape, 
with  the  ba.se  downwards  and  outwards  ;  and  tlie  apex-beat  is 
either  entirely  lost,  or  diffused,  or  slightly  tilted  upwards. 
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The  lateral  and  the  upward  extensions  of  dulness  vary 
according  to  the  amount  of  effusion,  and,  as  a  rule,  so  does  the 
degree  of  percussion  resistance.  Should  effusion  become  ex- 
cessive, signs  of  pressure  on  neighbouring  organs  and  vessels 
become  evident.  For  example,  the  patient  may  have  hiccough, 
dysphagia,  engorgement  of  the  veins  of  head  and  neck  and 
upper  extremities,  together  with  osdema  of  intercostal  spaces, 
and  displacement  of  lungs  and  of  abdominal  viscera.  The 
temperature  of  the  lower  extremities  is  lower  than  that  of 
the  upper,  owing  to  pressure  of  the  pericardial  effusion  on  the 
aorta.  In  children,  pallor  is  often  a  marked  symptom  in  peri- 
cardial effusion. 

Termination  of  the  Case. — (1)  The  patient  may  entirely 
recover,  and  the  pericardium  resume  its  normal  state.  (2)  He 
may  die,  during  the  height  of  the  attack,  from  fever,  coma,  or 
syncope.  (3)  The  inflammation  may  end  with  suppuration, 
and  death  ensue  after  a  prolonged  illness.  (4)  Adhesions  may 
form  to  a  greater  or  less  extent,  to  be  followed  by  myocarditis, 
dilatation  of  ventricles,  and  incompetence  of  valves,  with  their 
usual  sequels,  anasarca  and  albuminuria. 

Diagnosis. — The  friction  sounds  may  resemble  those  pro- 
duced by  obstructive  and  regurgitant  disease  of  the  aortic 
valve.  But  in  pericarditis  the  double  sound  is  more  super- 
ficial and  rougher  in  character  ;  it  is  usually  increased  by 
pressure  of  the  stethoscope.  Further,  the  rough  mui-mur  is 
not  limited  to  the  aortic  area,  and  it  may  vary  in  intensity 
and  in  situation  from  day  to  day. 

Prognosis. — The  disease  is  not  fatal,  as  a  rule,  except  there 
have  been  one  or  more  previous  attacks,  when  adhesions  tend 
to  embarrass  the  heart's  action.  The  jiyajmic  form  is  obviously 
a  serious  condition. 

Treatment. — Apart  from  the  treatment  of  acute  rheuma- 
tism, scarlet  fever,  or  other  acute  disease  of  which  pericarditis 
•may  be  an  accompaniment,  we  must  also  attack  the  seat  of 
inflammation  itself.  For  this  reason  it  were  perhaps  as  well 
to  look  on  pericarditis  as  of  the  same  nature  as  an  inflamed 
joint,  and  treat  it  accordingly.  Therefore,  absolute  rest  in  bed 
is  essential;  The  patient  should  not  be  allowed  to  rise  in  liis  bed. 
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The  diet  should  consist  of  light  liquid  nourishment.  In  strong 
patients,  with  ;i  severe  attack,  we  may  apply  six  to  twelve  leeches 
over  the  precordial  area.  Others  may  receive  benefit  from  the 
application  of  liniraentum  cantharidis  over  the  same  region  ; 
then,  on  the  following  day,  aspirate  the  blister  with  a  hypo- 
dermic syringe,  subsequently  injecting  into  it  about  five  minims 
of  the  hypodermic  solution  of  the  acetate  of  morphia.  We  thus 
relieve  pain  and  give  sleep  by  the  one  and  the  same  means.  This 
treatment  may  be  repeated  every  two  or  three  days.  The 
cardiac  region  should  also  be  protected  by  cotton-wool. 
Alcoholic  stimulants  may  be  requisite  from  the  beginning,  but 
generally  it  is  best  to  withold  them  until  absolutely  required. 
Symptoms  which  demand  alcohol  are,  pallor  and  cold  skin,  a 
feeble  first  sound  of  the  heart,  or  an  irregular  feeble  pulse. 
If  the  effusion  be  excessive,  the  question  of  aspiration  of  the 
pericardium  must  be  considered  ;  but  it  should  be  performed 
only  as  the  last  resource,  and  not  at  all  if  other  symptoms  point 
to  impending  death.  After  the  acute  stage  has  passed  off,  if 
the  effusion  shows  little  sign  of  absorption,  we  may  hasten 
this  by  iodine  or  other  stimulating  liniment  over  the 
heart's  region  :  whilst  internally  we  administer  small  doses  of 
iodide  of  potassium,  nitrate  of  potash,  together  with  mild 
aperients.  The  patient,  however,  should  not  be  violently 
purged,  and  the  use  of  a  bed-pan  must  be  enforced.  Beyond 
this  we  rau.st  improve  his  general  condition  by  tonics — iron  and 
quinine,  separately  or  combined. 

Prolonged  rest,  with  freedom  from  anxiety  and  exertion 
till  long  after  all  inflammatory  signs  have  disappeared,  are 
absolutely  imperative. 


ENDOCARDITIS 

Definition. — Inflammation  of  the  endocardium  or  internal 
lining  membrane  of  the  heart.  The  disease  may  be  acute  or 
chronic. 

Cansation. — Rarely  a  primary  disease.  Ar/e  and  Sex.  — Men 
are  more  subject  than  women,  and  it  occurs  oftenest  in  early 
adult  life.    Fevers. — The  majority  of  cases  are  secondary  to 
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acute  rheumatism,  scarlet  fever,  measles,  pyasmia,  or  other 
specific  fever. 

It  also  frequently  appears  as  a  sequel  of  chorea  (possibly 
another  form  of  rheumatism),  and  of  Bright's  disease. 
Exposure  to  hard  life,  with  insufficient  food,  alcoholism,  and 
all  conditions  which  tend  to  a  damaged  system,  are  pre- 
disposing causes. 

Pathology. — The  disease  may  be  congenital,  when  the 
right  side  of  the  heart  is  most  affected  ;  otherwise,  in  a  large  pre- 
ponderance of  cases,  it  involves  the  left  heart  only  (90  per  cent.). 
The  inflammatory  course  runs  through  stages  similar  to  those 
found  in  inflammation  of  other  membranes.  There  is  first 
engorgement  of  the  capillaries  and  smaller  vessels  ;  this  is 
followed  by  cellular  proliferation,  with  exudation  of  lymjjh  on 
the  surface  of  the  endocardium,  and  consequent  opacity  thereof, 
thickening  of  chordfE  tendiuese,  and  swelling  of  the  musculi 
papillares. 

Similar  phenomena  take  place  in  the  interior,  and  on  the 
surface  of,  the  valves.  The  mitral  valve  is  usually  the  first  to 
be  attacked,  and  especially  that  right  curtain  which  is  con- 
tinuous with  the  left  posterior  cusp  of  the  aortic  valve.  The 
effect  of  the  inflammatory  process  on  the  valves  is  to  cause 
thickening  and  contraction  of  the  curtains,  together  with  the 
deposit,  along  their  free  edges  and  surfaces,  of  granulations  or 
vegetations  of  difierent  forms  and  shapes,  with  consequent 
interference  with  their  mechanism.  The  incompetence  of 
these  valves  varies  according  to  the  amount  and  extent  of 
these  warty  excrescences  and  the  degree  of  contraction  of  the 
flaps  of  the  valves  themselves.  In  the  aortic  valve  it  is  the 
ventricular  surface  which  is  most  affected,  whilst  in  the  mitral 
valve  the  inflammatory  deposit  is  most  marked  on  its  auricular 
aspect,  and  it  may  even  extend  on  to  the  walls  of  the  left 
auricle.  Nor  are  the  pathological  changes  limited  to  these 
structures,  but  they  may  even  invade  the  fibrous  rings  and 
septa  which  separate  auricle  from  ventricle,  and  the  ven- 
tricles from  each  other  ;  and  may  also  extend  to  the  aortic 
endothelium. 

The  granulations  just  described  may  remain  quiescent  and 
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unaltered  throughout  the  patient's  life  ;  but  often  they  undergo 
degenerative  changes,  which  cause  them  to  become  brittle  and 
detached  as  emboli,  which  are  thus  swept  into  the  circulation 
until  they  are  arrested  by  some  artery  of  too  small  a  calibre  to 
allow  them  to  pass. 

The  surfaces  from  which  they  are  detached  are  thus  con- 
verted into  minute  ulcers,  which  may  heal ;  or  the  destructive 
process  continues  tUl  perforation  of  the  curtain  and  destruc- 
tion of  the  valve  take  place  (see  Ulcerative  Endocarditis). 
Further,  the  changes  are  not  limited  to  the  valves.  The  endo- 
cardium lining  the  heart  cavities  may  undergo  similar  inflam- 
matory changes  which  extend  to  the  heart  muscle  causing 
softening  of  heart  walls  and  bulgings  (ventricular  aneurysm)  ; 
but  in  all  cases  such  inflammatory  process  is  patchy  and  limited, 
not  general.  Destructive  ulceration  and  rupture  of  chordre 
tendinete  occasionally  take  place. 

Symptoms. — The  general  symptoms  are  not  pronounced. 
There  is  usually  slight  fever,  as  indicated  by  some  elevation  of 
temperature,  which  is  attended  by  thirst  and  general  malaise, 
also  cardiac  discomfort  with  palpitation  and  quickened  pulse. 
The  best  evidence,  however,  is  obtained  by  physical  signs.  The 
existence  of  muffled  heart-sounds,  or  of  a  prolonged  systole, 
and  finally  of  a  murmur  in  a  patient  suffering  from  acute 
rheumatism,  chorea,  or  other  disease  prone  to  be  complicated 
by  endocarditis,  is  practically  enough  evidence  on  which  to 
found  a  diagnosis.  "We  must  be  careful,  however,  not  to  con- 
found a  recent  endocardial  murmur  with  that  of  pericarditis 
or  of  old  valvular  disease.  In  the  former  case  there  is  sooner 
or  later  an  increase  of  pericardial  dulness  ;  we  infer  that  the 
latter  condition  exists  by  finding  marked  signs  of  cardiac 
hypertrophy. 

Diagnosis. — (1)  From  Chronic  Valvular  Disease. — The 
murmurs  in  old  endocarditis  are  rough  and  harsh  ;  and  there 
are  almost  invariably  signs  of  cardiac  hypertrophy. 

(2)  A  H/ivMic Murmur  would  be  diagnosed  by  its  occurrence, 
for  the  most  part,  in  a  chlorotic  girl,  or  an  anannic  subject, 
without  any  history  of  previous  acute  rheumatism,  and  with- 
out cardiac   hypertrophy.    The  murmur   is   also  soft  and 
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blowing  in  character,  and  most  frequently  heard  over  the 
pulmonic  valve  during  systole. 

Treatment. — The  general  treatment  consists  of  a  con- 
tinuation of  the  same  measures  which  we  are  using  to  combat 
the  disease  (say  acute  rheujnatism,  diphtheria)  of  which 
endocarditis  may  bo  a  complication.  Beyond  this,  absolute 
rest  is  necessary.  We  may  thus  prescribe  opium  to  procure 
sleep,  and  digitalis  to  steady  the  heart's  action.  Iodides  have 
been  recommended  with  a  view  to  their  absorbent  action. 
The  diet  should  be  light  and  not  stimulating  ;  yet  alcohol  may 
be  needed  if  danger  threatens  from  syncope.  The  bowels 
should  be  relieved  regularly  by  laxatives  or  enemata. 

During  convalescence  iron  tonics  are  indicated.  Perhaps 
the  most  essential  treatment  is  prolonged  rest  in  bed  (quite 
six  weeks)  after  all  signs  of  endocarditis  have  disappeared  ; 
since  the  disease  may  remain  and  lurk  behind,  although  aus- 
cultation gives  negative  evidence.  It  is  no  uncommon  thing 
for  a  patient  to  return,  six  months  after  supposed  cure,  with 
marked  symptoms  of  valvular  lesion,  although  we  had  pre- 
viously deluded  ourselves  that  the  valves  were  intact. 


ULCERATIVE  ENDOCARDITIS  (Malignant  oh  Septic 
Endocarditis) 

Definition. — An  ulceration  of  the  endocardium,  due  to 
septic  poisoning,  mostly  affecting  the  valves  of  the  left  heart ; 
which  is  followed  by  the  detachment  of  numerous  emboli,  pro- 
ducing septic  infarcts  in  different  organs. 

Causation. — (a)  Predisposing. — Age. — It  especially  oc- 
curs in  young  adults.  A  chronic  endocarditis  may  suddenly 
take  on  septic  conditions.  It  may  be  secondary  to  some 
acute  febrile  disease,  such  as  pneumonia,  acute  rheumatism, 
scarlet  fever,  erysipelas. 

(h)  Exciting. — Some  specific  organism,  which  does  not  as 
yet  appear  to  have  been  sufhciently  determined.  Streptococci 
and  staphylococci  have  been  discovered  in  the  minute  ulcera- 
tions, as  well  as  the  specific  organisms  of  pyaemia  and  of  otlier 
pre-existing  fevers. 
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Pathology. — The  disease  may  begin,  though  rarely,  as  an 
initial  lesion  ;  but  more  frequently  it  is  grafted  on  a  chronic 
endocarditis.  The  most  usual  seat  of  infection  is  a  valve, 
especially  the  mitral  ;  but  any  valve  may  be  involved.  The 
disease  may  extend  from  the  mitral  flaps  backwards  to  the 
lower  part  of  the  left  auricle,  or  from  the  aortic  cusps  to  the 
aortic  arch,  causing  a  specific  endarteritis.  The  lesions  are 
either  in  the  form  of  new  growths  or  vegetations,  or  of  ulcera- 
tive destruction  of  surface  with  suppuration.  Vegetations 
are  small  excrescences,  of  greyish  or  greenish  tint,  and  often 
coated  with  lime  salts.  They  consist  essentially  of  fibrin,  with 
granulation  tissue  at  their  bases,  the  neighbouring  cellular 
tissues  being  proliferated  as  the  I'esults  of  inflammation. 

The  ulcerations  may  be  superficial,  and  involve  only  the 
endocardial  layer,  leading  thus  to  the  formation  of  aneurysm 
of  the  valve  ;  or  they  may  be  deep,  and  perforate,  or  even 
entirely  destroy,  the  valve  curtains  or  their  chordse  tendinese. 
The  bases  of  the  vegetations  frequently  contain  minute  ab- 
scesses, which  may  extend  to  the  myocardium.  When  the 
afiection  is  mural,  vegetations  are  the  most  marked  products  ; 
still  even  here  there  may  occur  perforation  of  the  heart's  walls 
or  of  its  septa. 

Subsequently  infective  emboli  are  detached  from  these 
vegetative  surfaces,  and  are  carried  by  the  blood-current  to 
different  organs  :  they  lodge  especially  in  the  kidneys,  the 
spleen,  the  brain,  and  the  intestinal  vessels,  where  they 
produce  inflammatory  infarcts  and  consequent  suppuration. 
These  infarcts  are,  in  fact,  reinfections  at  these  organs  ;  but 
the  emboli  produce,  in  addition,  all  the  phenomena  of  obstruc- 
tion to  the  vessels  and  of  htemorrhages  which  are  common  to 
non- malignant  emboli. 

Symptoms  resemble  those  of  pysmmia,  together  with 
those  of  endocarditis.  There  is  high  fever,  usually  of  the 
irregular  or  intermittent  type  ;  but  there  may  be  two  or  more 
exacerbations  and  remissions  in  the  day  ;  the  temperature 
curve  is  con.sequently  very  '  zigzag '  in  character.  The  fever 
is  accompanied  by  rigors,  sweating,  dian-Iifca,  an  enlarged 
spleen,  painful  distension  of  the  belly,  with  a  dry  tongue,  and 
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other  tyiDlioid  symptoms.  There  is  often,  besides,  a  petechial 
eruption  on  the  skin,  and  also  a  tendency  to  drowsiness  or 
delirium  and  coma,  with  other  signs  of  meningitis.  Suppurative 
inflammation  of  joints  is  also  a  common  complication.  If  a 
cardiac  murmur  had  existed  prior  to  the  onset  of  malignant 
endocarditis,  it  becomes  louder  and  harsher  ;  but  it  is  not 
necessary  that  a  murmur  should  even  exist.  The  patient,  how- 
ever, generally  complains  of  cardiac  pain  and  oppression,  with 
dyspnoea.  The  duration  of  the  disease  may  vary  from  a  few 
weeks,  in  a  primary  attack,  to  some  ten  or  twelve  months 
when  engrafted  on  old  valvular  affection. 

Diagnosis. — Often  extremely  difficult.  (1)  It  resembles 
Typhoid  Fevek  in  many  respects,  but  ulcerative  endocarditis 
lasts  longer,  as  a  rule  ;  the  exacerbations  and  remissions  of 
temperature  are  more  marked,  and  occur  two  or  three  times  a 
day  ;  the  rash  also  is  petechial. 

(2)  From  Ague. — By  the  absence  of  malarial  infection ;  by 
the  splenic  enlargement  not  being  so  pronounced  ;  and  by  the 
non-eflicacy  of  quinine. 

(3)  From  Pyaemia. — The  probability  is  that  malignant 
endocarditis  is  a  form  of  pyemia,  and  that  the  joints  become 
involved,  and  abscesses  form  secondarily  to  the  suppurating 
endocardium,  instead  of  the  infection  starting  as  usual  from 
some  superficial  suppurating  surface. 

Prognosis. — Always  bad.  Occasionally  cases  recover  when 
recognised  in  the  initial  stages  and  treated  by  prolonged  rest. 

Treatment. — Little  can  be  done.  The  body  must  be  kept 
at  perfect  rest  ;  movement  caused  by  the  use  of  bed-pan  even 
is  attended  by  danger.  We  may  try  the  effects  of  large  doses 
of  bromides  with  salicylates,  or  treat  the  pyrexia  with  heroic 
doses  of  quinine  (grs.  xv.  t.d.),  as  in  septicajmia.  Dr.  Sausom 
has  recommended  the  use  of  sulphocarbolates.  Check  diar- 
vhcea.  by  the  usual  astringent  remedies.  Opium  is  the  most 
reliable  drug. 

VALVULAR  DISEASE 

Definition. — Conditions,  either  congenital  or  acquired,  by 
which  one  or  more  of  the   cardiac   valves  are  rendered 
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mechanically  imperfect.  The  various  changes  may  be  limited 
to  the  rings  of  the  valvular  orifices,  or  to  the  flaps,  or  may 
involve  both. 

Causation. — (1)  Acute  Endocarditis,  secondary  to  acute 
rheumatism,  pytemia,  and  other  specific  fevers,  is  the  most 
common  cause,  especially  in  early  life.  (2)  Degenerative 
Changes,  commoner  in  advanced  life,  such  as  atheroma, 
syphilitic  lesions,  which  cause  adhesions  of  valve  flaps,  &c.  (3) 
Dilatation  and  Insufficiency  of  orifices  without  actual 
disease  of  valve  curtains.  (4)  Various  Malformations 
(developmental).  (5)  Aneurysm  of  Valve,  often  secondary 
to  ulceration.  (6)  Rupture  of  Chordae  Tendine^,  of  flap  or 
of  other  part  of  valvular  apparatus,  usually  caused  by  some 
severe  strain  or  exertion,  supervening  generally  on  a  pre- 
viously diseased  valve. 

In  ninety  per  cent,  of  cases  the  lesion  occurs  in  the  left 
side  of  the  heart.  Statistics  vary  as  to  frequency  of  these. 
Our  experience  of  cases  of  all  ages  shows  that  the  frequency 
of  the  various  lesions  is  according  to  the  following  order,  viz.  : 
mitral  regurgitation,  aortic  obstruction,  aortic  regurgitation, 
mitral  obstruction.  Aortic  disease,  however,  is  especially 
a  disease  of  advanced  life,  whilst  mitral  disease  is  more  frequent 
in  the  young.  As  regards  sex,  males  are  more  prone  than 
females,  on  account  of  their  greater  exertions  and  exposure. 
Mitral  stenosis,  however,  is  perhaps  more  frequent  in  females, 
and  is  .said  to  be  associated  with  uterine  disease. 

AORTIC  VALVE  DISEASE 

Aortic  Obstruction  (Stenosis) 

Causation. — It  may  be  due  to  (1)  roughening  and  narrowing 
of  the  aorta  immediately  above  the  valve  ;  (2)  to  granulations, 
thickenings,  or  adhesions  of  the  cusps  ;  or  (3)  to  narrowing  of 
the  aortic  ring  itself  (.see  fig.  21). 

These  conditions  give  rise  to  a  systolic  murmur  heard  at 
the  base  over  the  aortic  orifice.    (See  Murmurs,  p.  400.) 

Ocf 

;asionalIy  the  murmur  is  best  heard  over  the  manubrium 
stemi,  and  occupies  the  end  of  .systole  (post-.systolic).    It  is 
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then  generally  due  to  the  roughening  of  the  aorta,  the  valve 
itself  possibly  being  healthy.  In  all  cases  of  aortic  obstruc- 
tion there  is  probably  some  slight  regurgitation  in  addition, 
although  the  conditions  may  not  be  such  as  to  generate 
a  refluent  murmur.  The  systole  also  is  often 
attended  by  a  thrill  felt  over  the  base.  The 
changes  in  the  heart  which  ensue  are  :  (1) 
hypertrophy  of  the  left  ventricle,  the  amount 
varying  according  to  the  extent  and  the 
duration  of  the  obstruction  ;  (2)  dilatation 
of  the  left  ventricle,  this  being  due,  possibly, 
to  the  slight  regurgitation,  but  more  pro- 
bably as  a  result  of  the  stretching  of  the 
muscular  walls. 
In  marked  stenosis  the  pulse  is  slow,  thin,  and  prolonged  at 
the  wrist,  the  vessels  being  only  imperfectly  or  gradually  filled. 
When  the  obstruction  is  very  pronounced,  a  safety  overflow 
through  the  mitral  orifice  may  occur,  owing  to  dilatation  of 
the  ventricular  cavity  causing  insufiiciency  of  the  mitral  valve. 

Symptoms  are  not  so  distressing  as  in  other  forms  of  valve 
disease.  In  advanced  cases,  however,  marked  dyspnoea  with 
occasional  syncope  may  occur. 


Fig.  21 


AORTIC  REGURGITATIOIT 

Causation. — (1)  Dilatation  of  aorta  above,  or  of  ventricle 
beneath,  the  valve.  (2)  Morbid  changes  in  the  valve  cusps, 
e.g.  :  senile  degenerations,  ruptures,  perforations,  vegetations, 
inflammatory  thickenings,  and  adhesions,  either  to  neigh- 
bouring cusp  or  to  the  edges  of  the  sinus  of  Valsalva. 

Signs  and  Symptoms. — The  cardiac  area  is  increased  and 
often  bulged  owing  to  early  dilatation  of  the  ventricle  ;  the 
impulse  is  outside  and  much  below  the  nipple  ;  a  diastolic 
thrill  may  at  times  be  felt  ;  there  is  marked  jerking  pulsation 
of  the  carotids  and  larger  vessels.  Pulsation  may  be  detected 
in  the  capillary  vessels  of  the  retina,  of  the  lips  and  skin,  and 
of  the  matrix  of  a  finger  nail.  A  murmur  of  long  duration, 
generally  filling  the  diastolic  period,  is  heard  with  greatest 
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intensity  over  the  aortic  valve,  or  end  of  the  sternum,  or 
occasionally  at  the  impulse  (see  Murmurs,  p.  400).  Although 
the  amount  of  regurgitation  is  roughly  indicated  by  the 
duration  of  the  diastolic  murmur,  a  second  sound  heard  in 
the  carotids  at  the  root  of  the  neck  would  show  that  the 
valve  is  not  entirely  incompetent. 

The  pulse  is  characteristic  :  the  wave  of  blood  filling  an 
artery  of  low  tension  comes  up  readily  and  suddenly  to  the 
finger  with  some  force  ;  but  the  wave  is  not  sustained,  and 
the  pulse  collapses  immediately,  owing  to  reflux  of  blood 
through  the  aortic  semilunar  valves.  This  condition  is  better, 
observed  when  the  patient's  arm  is  held  vertically  upwards  ; 
it  is  known  as  the  collapsible  or  '  water-hammer  '  pulse,  or  the 
pulse  of  unfilled  arteries,  and  is  called  after  Corrigan,  who 
first  drew  attention  to  it.  The  arteries  are  tortuous, 
elongated,  and  mobile  with  each  systole,  and  their  calibre 
enlarged  generally.  It  is  rare  to  find  aortic  regurgitation 
pure  and  sunple  ;  it  is  usually  accompanied  by  more  or 
less  obstruction.  It  is  also  attended  by  palpitation,  pallor, 
and  dyspnoea  ;  but  the  degree  of  dyspnoea  and  other  distress 
varies  according  to  the  amount  of  regurgitation  and  the 
amount  of  compensatory  hypertrophy.  If  the  ventricle  be  suffi- 
ciently dilated  and  hypertrophied  so  as  to  allow  of  an  amount 
of  blood  to  be  propelled  into  the  arteries  which  is  enough, 
allowing  for  regurgitation,  to  keep  up  a  fair  tension,  then 
dyspnoea  is  not  urgent.  Subsequently,  should  compensation 
fail,  there  are  signs  of  excessive  dilatation,  without  correspond- 
ing hypertrophy.  Dilatation  is  followed  by  mitral  insufficiency 
^•ith  its  attendant  conditions.  The  failure  of  compensatory 
hypertrophy  is  by  some  thought  to  be  due  to  impaired  nutrition 
of  ventricle,  owing  to  imperfect  filling  of  the  coronary  arteries. 

Cases  of  aortic  insufficiency  are  liable  to  alarming  syncope, 
with  or  without  angina,  which  may  terminate  fatally. 
Dyspeptic  .symptoms  also  are  common  :  flatulence,  sickness,  and 
distre-ss  after  food  being  frequently  urgent,  and  difficult  to 
relieve  ;  they  always  increase  the  givavity  of  tlie  case.  Night- 
mare and  disturbed  sleep  are  complained  of  ;  the  patient  also 
has  a  characteristic  pallor. 
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MITRAL  REGURGITATION 

Causation. — (1)  Tuickening  of  Valve.  (2)  Adhesions  of 
Curtain  to  neighbour,  or  to  ventricle  wall.  (3)  Vegeta- 
tions. (4)  Degenerative  Changes  (calcareous).  (5)  Rupture 
OF  Curtain.  (6)  Shortened  or  Ruptured  Chord/e  Tendine^;. 
(7)  Dilatation  of  Left  Ventricle  (secondary  to  aortic 
disease,  or  clue  to  fatty  changes  in  muscular  walls).  (8)  Dila- 
tation op  Auricle  (in  divers). 

Signs  and  Symptoms. — The  cardiac  dulness  is  enlarged, 
especially  transversely  ;  there  is  an  increased  impulse,  with,  in 
advanced  cases,  a  bulging  of  the  precordial  area.  A  murmur 
is  heard  at  the  apex-beat,  generally  loud  and  blowing,  and 
usually  of  the  same  character  throughout,  but  varying  in 
intensity  in  different  cases.  It  occupies  the  period  of  the 
first  sound,  which  it  replaces  or,  at  least,  obscures.  If  the 
first  sound  is  heard  through  the  murmur,  the  valve  is 
probably  rigid  and  stifi'  only.  The  murmur  is  propagated  in 
the  direction  of  the  refluent  blood-current,  hence  it  can  be 
detected  round  the  left  margin  of  the  heart,  towards  and  in 
the  left  axilla,  and  posteriorly  at  the  apex  of  the  left  scapula. ' 

In  addition,  the  period  of  systole  is  prolonged,  and  the 
second  sound  over  the  pulmonic  artery  is  accentuated  and  re- 
duplicated. Occasionally  a  murmur  may  be  heard  at  the  apex, 
and  there  only  ;  this  is  perhaps  due  to  some  local  roughening 
of  the  ventricle's  inner  surface. 

"We  estimate  the  amount  of  the  valvular  insufiiciency  by 
the  extent  of  the  hypertrophy  ;  and,  as  a  rule,  the  greater  the 
force  of  the  regurgitant  stream,  the  louder  the  murmur. 
Consequently,  when  compensation  fails,  a  murmur  may 
become  weak  or  almost  inaudible.  The  pulse  is  small,  quick, 
of  low  tension,  and  regular,  except  when  compensatory  hyper- 
trophy fails ;  then  it  gets  irregular  and  intermittent.  Ir- 
regularity, however,  may  be  an  early  sign,  inasmuch  as  it  is 

'  We  think  that  undue  stress  is  laitl  on  this  point  as  being  diagnostic. 
We  find  that  it  is  merely  a  matter  of  intensity  of  noise.  Some  weak 
mitral  regurgitant  murmurs  are  not  to  bo  detected  at  the  angle  of  the 
ascapula,  whilst  some  loud  aortic  murmurs  may  be. 
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in  £;reat  measure  due  to  the  varying  tension  of  the  circulation 
during  inspiration  and  expiration.  Thus  more  blood  is 
expelled  into  the  aorta  when  the  tension  in  the  left  auricle 
and  capillaries  of  the  lungs  is  greatest.  There  is  usually  a 
•well-marked  circumscribed  blush  on  the  cheeks,  together  with 
blue  lips  and  other  signs  of  circulatory  impediment. 

Dyspncea  and  palpitation,  though  often  present,  are  not 
necessarily  symptoms,  at  least  in  the  early  stages  when  com- 
pensation is  maintained ;  indeed,  mitral  insufficiency  may 
exist  for  years  with  little  or  no  distress.  So  long  as  hyper- 
trophy of  the  left  ventricle  is  maintained  to  a  proper  extent, 
all  is  well ;  but  when  it  fails,  the  left  ventricle  dilates,  the  left 
side  of  the  heart  and  the  pulmonary  vessels  become  engorged, 
and  the  signs  of  backward  pressure  of  the  blood  are  manifest. 
So  that  before  oedema  supervenes,  dyspnoea  has  invariably 
existed  for  some  lengthened  period.  In  addition,  when  the 
disease  is  advanced  the  patient  often  complains,  as  in  aortic 
insufficiency,  of  indigestion  accompanied  by  enormous  accu- 
mulations of  wind  in  the  stomach  ;  he  has  a  grasjoing  or 
'clutching'  pain  over  the  cardiac  I'egion,  and  he  frequently 
dreads  the  night  on  account  of  his  disturbed  sleep  and  dis- 
tressful dreams. 

MITEAL  OBSTRUCTION  (Stenosis) 

Causation. — (1)  Constriction  of  the  Auriculo-ventricu- 
LAR  Ring.  (2)  Adhesion  of  Segments  of  the  Valve,  causing 
a  flattened  or  funnel-shaped  communication  between  the  two 
cavities,  with  a  button-hole  aperture  below.  (.3)  Age. — Most 
common  in  early  adolescence,  as  it  is  nearly  always  secondary 
to  acute  rheumatism.  The  inflammatory  affection  is  not 
liinitfefl  to  the  valve  curtains,  but,  extending  to  the  auriculo- 
ventricular  ring,  apparently  gives  rise  to  narrowing  and  arrest 
of  development  of  the  aperture.  Regurgitation  is  frequently 
a  concomitant  condition. 

Signs  and  Symptoms. — The  cardiac  dulness  is  increased 
transversely  to  the  left,  owing  to  hypertrophy  and  dilatation 
of  the  left  auricle  and  hypertrophy  of  the  right  ventricle. 
The  left  ventricle  is  normal  in  size,  or,  if  altered,  it  is  shrunken 
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and  atrophied.  A  iDerceptible  thrill  or  tremor  is  usually  easily- 
felt  during  diastole  at  the  apex.  Tliere  is  an  increase 
of  pulsation  in  the  epigastrium  consequent  on  hypertrophy 
of  the  right  ventricle.  On  auscultation  a  murmur  or  murmurs 
occupy  some  portion  or  the  whole  of  the  diastolic  period.  The 
thrill  attended  by  murmurs  is  usually  observed  in  the  early 
stages.  If  the  second  sound  caused  by  the  closure  of  the 
aortic  valve  is  well  heard,  it  is  a  good  sign.  It  shows  that  the 
ventricle  is  fairly  well  filled.  In  the  later  stages  both  thrill 
and  second  sound  disappear,  owing  to  the  current  of  blood 
passing  through  the  ventricle  being  insufficient  to  generate  a 
thrill,  or  to  fill  the  aorta  and  throw  down  the  semilunar  cusps. 
(See  Murmurs,  Mitral  Obstruction,  p.  399.) 

Soon  after  stenosis  has  become  well-marked  there  are  signs 
of  congestion  of  the  bronchial  tubes  and  lung  parenchyma. 
Thus,  dyspnoea  and  hacking  cough  are  early  symptoms  ;  there 
is  profuse  mucous  expectoration,  often  tinged  with  blood  ;  or 
there  may  be  free  htemoptysis,  which  often  aflFords  relief.  The 
congestion  of  the  lungs,  however,  is  permanent,  causing 
'  brown  induration,'  and  is  often  attended  by  pulmonary 
apoplexy.  The  pulse  is  feeble,  but  regular,  until  the  advanced 
stage,  when  intermission  occurs,  this  being  probably  due  to 
some  beats  not  reaching  the  periphery.  The  subsequent 
clinical  conditions  are  much  the  same  as  in  mitral  obstruction. 

PULMONIC  OBSTRUCTION  (Stenosis) 

Causation. — Usually  due  to  some  congenital  defect,  or  to 
aneurysm  of  pulmonary  artery  or  its  braiiches.  A  murmur 
resulting  from  organic  disease,  except  it  be  ulcerative  endo- 
carditis, is  rare. 

Signs  and  Symptoms. — The  cardiac  area  is  increased  in 
the  direction  of  the  right  ventricle.  Epigastric  pulsation, 
together  with  sighing,  dyspnrea,  and  cyanosis,  due  to  deficient 
aeration  of  blood,  are  usually  noted.  A  systolic  murmur  is 
heard  over  the  pulmonic  valve  on  the  left  side  of  the  sternum. 
(See  Murmurs,  Pulmonic  Obstruction,  p.  401.) 

The  condition  is  ^  ery  rare. 
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PULMONIC  REGURGITATION 

Causation. — Some  congenital  defect  usually.  Cases  have 
been  known  to  occur  from  rupture  of  cusps  in  divers  and 
others  with  impeded  pulmonary  circulation. 

Signs  and  Symptoms. — Much  the  same  as  in  pulmonic 
obstruction.    For  recognition  of  Murmurs  see  p.  401. 

TRICUSPID  REGURGITATION 

Causation. — Actual  disease  of  the  valve  curtains  is  very 
rare.  The  condition  is  usually  secondary  to  chronic  disease 
of  the  lungs  or  of  the  left  side  of  the  heart ;  there  is  thus 
an  accentuation  of  the  normal  '  safety-valve  '  overflow  of  the 
tricuspid  valve.  This  may  be  aggravated  by  the  dilatation  of 
the  right  ventricle,  with  consequent  comparative  shortening  of 
the  muscuU  papillares  and  increase  in  the  calibre  of  the  auriculo- 
ventricular  ring  ;  the  valve  segments  thus  fail  to  meet. 

Signs  and  Symptoms. — The  cardiac  dulness  is  increased 
transversely,  and  upwards  to  the  right,  owing  to  hypertrophy 
of  the  right  ventricle  and  dilatation  of  the  right  auricle. 
Epigastric  pulsation  is  well-marked.  In  advanced  cases 
pulsation,  which  may  come  and  go,  may  be  seen  in  the  external 
jugular  and  other  veins  of  the  neck,  the  valves  being  over- 
come. Pulsation  has  also  been  described  as  occurring  in  the 
liver,  but  we  have  never  yet  been  satisfied  that  it  is  true 
pulsation  apart  from  'jog '  from  the  enlarged  right  ventricle. 
Venous  engorgement  of  the  liver,  kidneys,  and  lower  ex- 
tremities comes  on  early,  with  all  the  symptoms  of  backward 
pressure  of  the  blood. 

On  auscultation  a  systolic  murmur  is  heard  over  the  lower 
end  of  tlie  sternum,  at  about  the  level  of  the  fifth  cartilage  ;  it 
is  limited  in  area,  of  a  soft  (seldom  rough)  blowing  character. 

The  disease  occurs  much  more  frequently  in  women. 

Occasionally  a  systolic  murmur  may  be  heard  loudest  over 
the  middle  of  the  right  ventricle,  owing  to  some  thickening 
of  tlif.  endocardial  surface  of  the  ventricle,  or  to  roughening 
of  the  ventricular  aspect  of  the  tricuspid  valve,  but  without 
regurgitation. 
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TRICUSPID  OBSTRUCTION  (Stenosis) 

Causation. — Nearly  always  congenital,  and  associated  with 
malformation.    Extremely  rare. 

Signs  and  Symptoms  would  be  those  of  obstruction  to 
the  venous  current,  viz.  hypertrophied  and  dilated  right  auricle, 
early  redema  of  legs,  and  congestions  of  abdominal  viscera. 
Life  is  seldom  prolonged. 

Prognosis  of  Valve  Diseases.— Valve  disease  is  always 
serious  ;  and  in  any  form,  with  perhaps  the  exception  of  aortic 
obstruction,  the  duration  of  life  is  shortened  and  always  un- 
certain. The  following  points  will,  however,  influence  us  in  our 
prognosis  : 

(1)  Cause. — Valve  disease  caused  by  degenerative  changes 
is  more  serious  than  when  secondary  to  acute  rheumatism. 

(2)  Valve  Affected. — The  order  of  gravity  in  valvular 
diseases  is  as  follows  :  aortic  regurgitation  is  the  most  serious, 
mitral  obstruction  is  more  serious  than  mitral  regurgitation, 
whilst  aortic  obstruction  is  least  serious  of  all.  Some 
authorities  account  mitral  obstruction  as  being  the  most  un- 
favourable. 

(3)  Extent  and  Condition  of  Lesion. — It  naturally  follows 
that  the  more  the  obstruction,  or  the  greater  the  leakage,  the 
more  urgent  the  danger.  Nevertheless,  aortic  regurgitation 
appears  to  be  a  more  favourable  disease  when  complicated  by 
mitral  regurgitation,  the  latter  condition  acting  as  a  safety- 
valve  overflow  to  a  distressed  ventricle.  Certainly  dyspnoea 
is  less  urgent  :  there  is  less  diastolic  shock,  the  bursting  pre- 
cordial sensations  and  anginoid  attacks  are  less  pronounced, 
and  sufferers  ajjpear  to  get  through  a  certain  amount  of  work 
with  more  comfort  than  when  the  mitral  valve  holds.  Again, 
the  presence  of  numerous  vegetations  on  a  valve  makes  the 
disease  more  formidable,  from  the  liability  to  embolism. 

(4)  Occupation. — Obviously  those  who  have  to  labour  hard 
for  a  livelihood  are  in  a  worse  position  than  those  who  can 
afford  to  live  comfortably  at  ease.  Frequently  one  meets  with 
a  hospital  case  and  a  private  patient,  both  with  apparently 
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identical  lesions,  and  yet  the  private  patient  long  survives  his 
fellow-sufferer. 

(5)  Complications. — The  gravity  of  valve  disease  is  in- 
creased in  all  diseases  and  conditions  which  produce  de- 
generative tissue  changes — such  as  syphilis,  Bright's  disease, 
fevers,  &c. 

Treatment. — (1)  Prophylactic. — A  recurrence  of  endo- 
carditis should  be  strictly  guarded  against ;  a  life  which  may 
not  be  very  seriously  shortened  by  one  attack  is  made  much  more 
precarious  by  subsequent  seizures.  Therefore  the  patient  should 
avoid  cold,  damp,  unnecessary  exposure,  exertion  and  excite- 
ment, and  all  excesses  of  diet  or  of  alcoholic  liquors,  which 
tend  to  produce  endocardial  inflammation. 

(2)  Palliative. — There  are  certain  general  rules  of  treat- 
ment which  apply  to  all  forms  of  valvular  disease.  We  can- 
not alter  the  injury  to  a  valve  ;  it  is  probably  never  cured, 
except  perhaps  by  a  prolonged  rest  in  a  recent  affection ; 
and  the  tendency  of  the  lesion  is  towards  aggravation 
rather  than  amelioration.  We  must,  therefore,  promote  or 
control  the  various  secondary  disorders  and  conditions  im- 
posed by  2^^ature.  Hypertrophy  of  the  muscular  walls  and 
dilatation  of  cavities  are  the  chief  effects  of  the  disease 
on  the  heart  itself.  Both,  therefore,  are  advantageous  to  a 
certain  extent,  being  jN'ature's  efforts  to  repair ;  but  both  may 
be  excessive,  and  therefore  a  source  of  danger.  It  is  the 
maintenance  of  a  happy  medium  between  deficiency  and  excess 
which  it  should  be  our  aim  to  establish.  This  medium  is 
■called  '  compensation.' 

Treatment  is  markedly  beneficial  in  early  cases,  whilst  the 
muscular  tone  in  the  vessels  and  the  condition  of  the  tissues 
are  not  irretrievably  damaged. 

Diet  should  be  nutritious,  digestible,  and  enough  to  main- 
tain tissue  waste,  but  not  too  abundant.  Excess  of  food 
is  wrong.  As  a  rule,  too  much  is  given,  and  often  of  indi- 
gestible character.  We  find  it  a  good  rule  to  diet  a  patient 
much  as  if  he  were  an  athlete  preparing  for  a  contest. 
He  should  also  abstain  from  fluids  as  mucli  as  possible, 
as  they  increase   the   blood  pressure.     A   somewhat  dry 
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diet  is  therefore  advisable,  and  is  soon  readily  tolerated, 
from  the  relief  which  it  brings.  Tobacco  and  alcoholic  stimu- 
lants are  injurious,  except  in  moderation  and  under  skilled 
supervision.  The  bowels  should  have  daily  and  easy  relief. 
Examination  of  the  urine  should  be  made  from  time  to  time, 
as  its  quantity  and  specific  gra%  ity  are  guides  to  the  amount 
of  the  vascular  tension.  In  all  heart  troubles  a  good  rule 
is  to  treat  the  dyspeptic  symptoms  first. 

The  digestion  should  be  regulated  by  tonics,  such  as 
quinine,  nux  vomica  with  alkalies  before  meals,  or  by  mineral 
acids  after  food.  Maintain  the  patient's  muscular  power  by 
moderate  exercise  on  the  flat,  and  allow  him,  if  possible, 
cheerful  occupation  and  pursuits.  The  idea  that  a  sufferer 
from  cardiac  disease  is  doomed  to  a  life  of  complete  rest  and 
inactivity  is  an  erroneous  one  ;  a  little  muscular  exercise 
and  mental  excitement,  short  of  undue  exertion  or  of  excessive 
emotion,  are  of  distinct  advantage.  Pregnancies  should  be 
avoided.  Excessive  sexual  excitement  is  also  injurious  to  both 
sexes. 

No  cardiac  stimulants  should  be  given  until  compensation 
fails  ;  it  is  a  flagging  horse  which  reqxures  the  spur,  and  much 
harm  can  be  done  by  the  indiscriminate  prescribing  of  digitaHs 
and  other  remedies  before  they  are  wanted.  A  diseased  heart 
responds  so  much  more  readily  to  cardiac  tonics  when  they 
are  withheld  until  needed.  Failure  of  compensation,  and  thn 
consequent  demand  for  digitalis,  will  be  evinced  by  dyspnoea, 
dropsy,  and  ansemia.  We  then  direct  our  treatment  to  the 
disorders  of  the  various  systems  which  are  the  sequelre  of 
valvular  disease  ('failing  compensation').  The  following  is  a 
short  description  of  these  sequelte. 

(a)  Respiratory  System. — Pulmonic  comf)lications  ensue 
earliest,  and  are  the  most  serious.  Congestion  always  yields 
in  the  early  stages  to  prolonged  rest  in  bed,  supplemented  by 
mild  purgation,  or,  if  necessary,  bleeding  by  leeches  over  the 
bases  of  lungs.  In  advanced  cases  complicated  by  bronchitis, 
pleural  effusion,  cedema  of  lung,  and  perhaps  by  a  low 
pneumonia,  further  remedies  are  needed.  They  are  all  merely 
local  manifestations  of  circulatory  stasis  and  oedema.  They 
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may  be  considerably  diminished  by  lessening  the  quantity  of 
fluids  consumed,  and  by  restoring  the  balance  of  circulation 
by  one  or  other  of  the  cardiac  stimulants  combined  with  iron,' 
or  by  soothing  expectorants  with  iodide  of  potassium. - 

(b)  Digestive  System. — Both  lobes  of  the  liver  being  enlarged 
and  painful  from  engorgement,  we  can  obtain  relief  best  by 
saline  purges  and  other  depletory  measures.  As  a  rule,  the 
congestion  soon  yields  to  such  treatment.  If  the  liver  be  very 
painful,  and  the  circulation  much  embarrassed,  nothing  suc- 
ceeds so  quickly  as  bleeding.  Six  leeches  over  the  right  hypo- 
chondrium  will  often  work  wonders.  Check  vomiting,  diarrhoea, 
and  haemorrhages,  if  severe  ;  mild  attacks,  however,  may  do 
good,  as  the  intestinal  canal,  being  engorged,  is  in  an  unfavour- 
able condition  to  absorb  food  and  medicines.  We  thus  afford 
relief  by  gentle  purgation  with  mercury,  podophyllin,  colocynth, 
rhubarb,  aloes.  In  advanced  cases  more  drastic  purgatives 
may  be  prescribed,  such  as  croton  oil,  elaterium,  gamboge  ; 
but  they  should  be  given  with  care,  and  their  effects  watched. 
Elaterium  combined  with  digitalis  is  especially  useful  in  the 
ascites  of  old -standing  disease. 

(c)  Circulatory  System. — Anasarca  is  best  treated  with 
squills,  digitalis,  scoparium,  acetate  of  potash,  and  other 
diuretics.^  We  may  puncture  the  limbs,  when  greatly 
ojdematous,  or  insert  Southey's  trocars  ;  but  all  wounds  of 
the  surface  should  be  pi'otected  by  strict  antisepsis,  and,  if 
possible,  avoided.  The  diet  should  be  'dry,'  with  as  little 
fluid  as  can  be  tolerated.  Dyspnoea,  often  most  distressing 
at  night,  may  be  relieved  by  mustard  and  linseed  poultices, 
or  Vjy  rubefacient  Liniments  applied  over  the  front  of  the 
chest,  so  as  to  draw  blood  to  the  surface. 

(d)  NervouH  Systera. — For  insomnia  few  remedies  succeed  so 
well  as  morphia  (gr.  \),  either  by  the  mouth  or  subcutaneously. 

'  Vy.  Tinct:  Ferri  Perchlor:  irix. ;  Tinct :  Digitalis  mvij.;  Spt : 
Chlorofonni  nix.;  Aquam  ad  jj.  Misce. 

'  Vy.  Ammon :  Garb :  gr.  iv. ;  Tinct :  ScilliD  mxv. ;  Potass  :  loilidi 
f,T.  V. ;  AqTiam  ad  ^J.  Misce. 

■'  I^.  Tinct :  iJigitalis  v\x. ;  Tinct :  Scillai  titxx. ;  Potass  :  Acetatis 
gr.  z. ;  Decoct:  Scoparii  ad  jj.  Misce. 
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It  is  less  dangerous  than  chloral,  and  is  not  contra-indicated 
by  even  a  medium  degree  of  albuminuria.  Bromides  com- 
bined with  hyoscyamus  are  also  valuable.  Sulphonal  may 
also  be  tried,  but  its  efBcacy  is  temporary  only.  Urethane  is 
the  best  and  safest  hypnotic  ;  it  has  no  taste,  and  may  be 
given  in  ten-  to  twenty-grain  doses,  when  it  produces  most 
refreshing  sleep.  Paraldehyde  is  also  an  excellent  and  safe 
hypnotic  ;  it  gives  sleep  without  depressing  the  heart's  action 
like  chloral  hydrate  does.  It  should  be  given  in  half-drachm 
doses  in  chloroform  water  every  hour  until  sleep  ensues. 
Amyl  nitrite  is  employed  in  the  anginoid  attacks  of  aortic 
regurgitant,  and  in  mitral  obstructive  disease,  on  account  of  its 
efficacy  in  lowering  blood  pressure. 

It  will  also  be  found  that  the  position  of  the  patient  may 
be  changed  from  time  to  time  with  advantage.  A  cardiac 
sufferer  often  sleeps  compai-atively  comfortably  in  an  arm-chaii- 
with  his  head  resting  forward  on  the  back  of  another  chair. 

Cardiac  Tonics. — There  are  many  drugs  which  act  as 
direct  cardio- vascular  tonics  ;  we  will  briefly  consider  the 
most  important.  As  a  cardiac  stimulant  digitalis  is  best  by 
far.  It  is,  in  a  large  series  of  cases,  worth  more  than  any 
other  combination  of  drugs  that  we  know  of.  We  revert  to  it 
after  other  medicines  have  been  tried,  and  failed.  Still,  there 
are  certain  cases  in  which,  from  some  idiosyncrasy,  digitalis 
does  not  succeed  so  well  as  other  remedies.  The  tincture  has 
the  best  effects  on  a  flagging  heart  ;  the  fresh  infusion 
appears  to  act  quickest  as  a  diuretic,  as  its  speedy,  difl'used 
action  improves  the  blood  pressure  in  the  renal  arteries  and 
Malpighian  tufts,  and  thus  favours  diuresis.  Digitalis  acts  by 
restoring  the  heart's  rhythm  and  strengthening  its  beats;  it 
is  especially  valuable  in  mitral  stenosis  and  the  consequent 
venous  engorgement,  as  it  prolongs  the  ventricular  diastole, 
and  so  gives  a  labouring  left  auricle  more  time  in  which  to  send 
on  its  contents.  In  some  cases,  however,  it  may  cause  severe 
nausea,  sickness,  palpitation,  and  prostration.  In  administer- 
ing the  drug  note  the  daily  quantity  of  urine,  as  it  should  be 
discontinued  if  a  diminishing  amount  is  excreted  ;  nor  should 
it  be  given  when  arterial  tension  is  high,  or  in  cases  of  extreme 
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dilatation  of  the  left  ventricle.  We  are  not  in  favour  of 
cligitalin  ;  a  given  dose  is  not  so  efficacious  as  the  correspond- 
ing dose  of  digitalis,  whether  in  form  of  tincture  or  infusion. 
There  appear  to  be  other  principles  in  the  crude  drug  which 
are  iiseful,  besides  digitalin. 

Strophanthus  is  another  valuable  and  safe  remedy.  It  is 
a  cardiac  tonic,  a  diuretic,  and  quickly  relieves  precordial  pain 
and  dyspnoea.  The  tincture  is  the  best  preparation.  It  should 
be  given  in  small  but  increasing  doses  (n|_ij.),  combined  with 
stimulants  and  antispasmodics.'  It  is  most  useful  in  aortic 
regurgitant  disease,  as  its  power  of  lengthening  diastole  is  not  so 
great  as  digitalis,  nor  has  it  so  marked  a  cumulative  action. 

Convallaria  majalis  is  a  simple  cardiac  tonic  and  quite  a 
safe  remedy.  In  its  action  it  causes  slowing,  and  increases 
the  force  of  the  heart-beats. 

It  will  be  frequently  found  in  failing  compensation  that 
the  above  drugs  individually  disappoint  us  after  a  time,  but 
that  a  combination  of  all  three  has  often  an  effect  little  short 
of  marvellous. 

Belladonna  is  of  great  service  in  cases  where  digitalis  has 
disagreed.  It  lessens  palpitation,  diminishes  the  sensitiveness 
of  the  endocardium,  and  lessens  irritability  of  the  stomach. 
As  a  local  application  (plaister)  it  sensibly  diminishes  true 
cardialgia. 

Caffein  is  a  valuable  diuretic.  It  may  be  prescribed  as  the 
citrate  (gr.  iij.),  in  combination  with  the  tinct.  convallarise 
majalis  (ntx.). 

When  drugs  fail  to  restore  compensation  we  may  resort 
to  blood-letting.  The  pulse  often  improves  after  bleeding,  as 
the  circulation  then  becomes  less  embarrassed.  Leeches  maj- 
be  applied  over  the  sternum,  or  over  the  bases  of  lungs,  or  we 
may  'wet'  cup.  A  .series  of  blisters  followed  by  poultices 
also  help  to  restore  the  circulatory  balance.  Bleeding,  how- 
ever, is  contra-indicated  in  debilitated  subjects  with  advanced 
disease,  or  when  there  is  pneumonia. 

In  all  forms  of  valvular  disease  we  sliould  bear  in  mind 

'  i^.  Tinct  :.Strophanthi  itiiv. ;  Spt :  Aminon  :  Aromat :  nixx. ;  Spt : 
iEther:  Co:  nxx.;  Aqum  Chloroforini  ad  jj.  Miscc. 
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that  the  greater  part  of  the  blood  is  behind  the  diseased  valve, 
therefore  in  the  venous  system,  and  that  the  arterial  system  is 
comparatively  empty.  We  therefore  assist  those  drugs  which 
are  direct  cardiac  stimulants  by  other  measures,  such  as  dia- 
phoresis (hot  baths,  liq.  ammon.  acetatis)  and  diuretics.  But 
in  the  treatment  of  the  various  complicated  conditions  occurring 
in  advanced  valvular  disease  we  must  be  guided  principally  by 
those  symptoms  which  appear  at  the  time  to  be  of  most  pre- 
ponderating importance. 

The  treatment  of  aortic  regurgitation  requires  a  few 
special  points.  We  find  it  advisable  to  forbid  the  use  of 
digitalis.  In  this  form  of  disease  a  sudden  failure  of  the  left 
ventricle  is  the  chief  danger.  Digitalis,  by  causing  a  more 
vigorous  ventricular  systole,  allows  a  greater  volume  of  blood 
to  be  expelled  at  each  beat  ;  but  the  drug  also  lengthens  the 
diastolic  period,  and  so  allows  a  greater  regurgitant  pressure 
in  an  already  dilated  ventricle,  which  may  suddenly  give  up 
the  struggle.  Still,  some  cardiac  tonic  is  necessary,  and  we 
prefer  strophanthus  in  combination  with  ether.  But  authori- 
ties are  by  no  means  agreed  on  this  subject.  We  may  also, 
from  time  to  time,  prescribe  strychnia,  iron,  quinine  ;  or  send 
the  patient  to  a  bracing  climate,  if  possible. 

MYOCARDITIS 

Definition. — Inflammation  of  the  heart  muscle. 

Causation. — Rarely  a  primary  affection.  It  is  almost  inva- 
riably a  sequel  to  endocarditis  or  pericarditis,  and  therefore  a 
lesion  of  acute  rheumatism  ;  or  it  is  a  manifestation  of  pytemia. 

Pathology.— Endocarditis,  or  indeed  visceral  pericarditis, 
is  rarely  limited  to  these  membranes.  The  inflammatory  pro- 
cess extends  to  the  subjacent  muscular  tissue  of  the  heart  in 
a  more  or  less  degree.  In  cases  of  mitral  endocarditis,  in- 
flammation from  the  valve  may  also  involve  the  musculo- 
fibrous  ring  ;  and  if  it  occur  before  puberty,  it  usually  leads 
to  permanent  stenosis. 

,  The  muscular  fibres  of  the  heart,  whether  the  primary 
inflammation  extend  from  the  external  or  from  the  internal 
surface,  have  the  same  appearances   as   are  presented  in 
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inflammation  of  other  muscles.  The  vessels  are  hypersemic  ; 
there  is  migration  of  blood  corpuscles  ;  the  cellular  elements 
of  the  connective  tissue  and  of  the  sarcolemma  proliferate  ; 
and  the  muscular  strife  become  blurred  or  obliterated.  In 
some  instances  the  inflammatory  condition  extends  to  the 
whole  organ,  or  it  may  be  limited  to  one  ventricle,  usually  the 
left,  or  to  isolated  patches  in  different  parts  of  the  cardiac 
walls.  The  effect  of  the  inflammation  is  to  render  the 
muscular  tissue  brittle  and  friable,  or  to  transform  it  into  a 
fibrous  condition,  either  of  which  favours  the  subsequent 
onset  of  aneurysmal  dilatation.  Occasionally  the  inflammatory 
process  goes  on  to  the  formation  of  abscesses,  which  would  be 
small  and  multiple  in  pyiBmic  myocarditis,  or  single  and  of 
varying  capacity  in  those  forms  which  are  secondary  to 
rheumatic  affection. 

Treatment. — No  special  treatment  is  necessary  or  advisable. 
If  the  disease  be  a  manifestation  of  acute  rheumatism  or 
pyemia,  the  treatment  will  in  reality  be  that  which  is  described 
under  those  diseases.  Digitalis  and  iron  may  be  required, 
should  the  heart  show  signs  of  dilatation  or  failure  of  action. 

HYPEETEOPHY 

Definition. — Enlargement  of  the  heart,  due  to  increase  in 
its  muscular  and  other  histological  elements. 

Causation. — Any  condition  either  within,  or  external  to, 
the  heart  which  gives  rise  to  obstruction  of  the  circulation 
will  cause  cardiac  hypertrophy.  To  overcome  this  obstruction 
the  heart  is  .stimulated  to  excessive  exertion,  and  more 
nutritive  material  is  demanded  by  it.  The  condition  is  in 
reality  on  all  fours  with  the  healthy  hypertrophy  of  the  skeletal 
muscles  seen  in  athletes.  Therefore,  although  an  abnormal 
condition  in  the  heart,  it  is  usually  a  compensatory  one. 

The  chief  cause  is  chronic  valvular  di.sease,  hence  it  affects 
the  left  side  most  frequently.  The  following  table  gives  a 
fairly  complete  li.st  of  causes. 


F  F 
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(a)  Left  side 

1.  Valvular  diseases 

2.  Pericardial  adhesion 

3.  Chronic  increase  of  arterial  ten- 

sion, e.g.  Bright's  disease, 
uriBmia 

4.  Disturbed    innervation,  as  in 

palpitation,  exophthalmic 
goitre,  abuse  of  tea,  coffee, 
tobacco 

5.  Occupation :  smiths,  hammer- 

men, athletes 

6.  Dilatation 


(b)  Right  side 

1.  Valvular  disease  of  the  left  side 

2.  Valvular  disease  of  the  right 

side  (usually  congenital) 

3.  Chronic  diseases  of  the  lungs, 

as  bronchitis,  asthma 

4.  Degeneration  of  heart  walls 

5.  Dilatation 


Pathology. — Three  distinct  varieties  are  described  :  (1) 
Simjde,  in  which  the  walls  are  merely  thickened  ;  (2)  Eccentric, 
in  which  the  walls  are  not  only  thickened,  but  the  cavities 
enlarged  ;  (3)  Concentric,  in  which  the  walls  are  thickened  at 
the  expense  of  the  cavities. 

Microscopically  there  is  seen  to  be  a  definite  increase  in. 
the  number  of  muscular  fibres.  The  walls  and  papillary 
muscles  enlarge  together  ;  but  in  the  right  ventricle  the 
muscular  trabeculse  may  be  especially  increased  in  bulk.  The 
heart  usually  loses  its  cone  shape,  and  becomes  broader  than 
long  when  both  sides  are  equally  affected.  But  when  the  left 
ventricle  alone  is  hypertrophied,  the  heart  becomes  elongated 
and  pointed  ;  and,  on  the  other  hand,  in  excessive  hyper- 
trophy of  the  right  ventricle,  such  as  occurs  in  mitral  stenosis, 
the  apex  may  be  formed  entirely  by  the  right  ventricle. 

"When  hypertrophy  is  limited  to  one  cavity,  it  is  a  ventricle 
which  is  afiected  rather  than  an  auricle;  but  obviously  this 
rule  will  have  certain  exceptions,  according  to  the  various 
causes  of  the  hypertrophy. 

Dilatation  is  in  most  instances  associated  with  hyper- 
trophy. 

Symptoms  vary  considerably,  as  the  hypertrophy  afiects 
the  left  or  the  riglit  heart.  When  the  left  side  is  involved,  the 
patient  complains  of  palpitation,  precordial  discomfort,  but 
not  much  pain  ;  also  headache,  flushings,  noises  in  the  ears, 
and  flashes  of  light.  The  vessels  become  affected  with  sclerotic 
changes  due  to  chronic  arteritis,  as  a  result  of  the  irritation 
caused  by  the  hypertrophy.     Consequently  the  arteries  are 
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hard  and  rigid ;  the  cardiac  area  is  bulged  ;  the  apex-beat  is 
outside,  and  depressed  below,  the  nipple  ;  there  is  a  slow, 
heaving  impulse  felt  over  a  comparatively  small  area ;  dulness 
is  increased,  especially  to  the  left  ;  and  on  auscultation  the 
first  sound  is  long  and  muffled,  the  second  loud,  clear,  and 
often  reduplicated.  But  the  heart  sounds  may  be  obscured  or 
rendered  less  audible  by  an  overlapping,  emphysematous  lung  ; 
or  they  may  be  altered  or  replaced  by  murmurs  at  the  diseased 
valves  which  have  originated  the  hypertrophy. 

When  the  right  side  is  affected,  there  are  often  no 
symptoms  if  only  a  requisite  compensation  is  maintained  ;  but 
when  it  is  in  excess  there  is  cough,  with  distress  on  exertion, 
due  to  sclerosis  of  the  pulmonary  capillaries  ;  the  sternum  is 
bulged  ;  there  is  epigastric  pulsation  ;  the  cardiac  dulness  is 
increased  transversely  to  the  right ;  and  the  second  pulmonic 
sound  is  accentuated  and  reduplicated.  Right-sided  hypertrophy 
is  nearly  always  attended  by  considerable  tricuspid  overflow. 

Diagnosis. — From  Excited  Action. — This  condition  is 
temporary  only,  and  due  to  some  obvious  cause.  The  action 
of  the  heart  is  short  and  hurried,  and  does  not  convey  to  the 
hand  the  prolonged,  heaving  throb  of  hypertrophy.  The  pre- 
cordial dulness,  also,  is  not  increased. 

I.v  Pericardial  Effusion  the  percussion  note  is  dull, 
resistant,  and  '  tubby,'  and  the  apex -beat  is  tilted,  or  even  lost. 

In  Retracted  Lung  the  cardiac  dulness  is  increased,  but 
the  apex-beat  is  normal  in  position  and  force. 

Prognosis. — Hypertrophy  is  a  compensatory  condition, 
and,  as  a  rule,  is  beneficial.  So  long  as  valvular  disease 
exists,  diminution  of  hypertrophy  cannot  be  expected,  nor  is 
it  desirable.  The  arrest  of  hypertrophy  will  depend  on  failure 
of  nutrition  in  the  heart  and  the  general  tissues  of  the  body. 
Such  failure  rnay  be  hastened  by  emotion,  undue  exertion,  and 
the  like,  and  is  succeeded  by  dilatation. 

Treatment. — Apart  from  treatment  of  the  valve  lesion, 
and  the  cause  thereof,  the  treatment  of  hypertrophy  calls  for 
nothing  special.  It  is  obvious  that  we  must  lessen  arterial 
tension,  and  diminish  as  much  as  possible  the  tendency  to 
cerebral  congestions  and  possible  ha;morrhages.  Therefore 
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the  bowels  should  be  kept  freely  open ;  alcohol  is  injurious, 
and  excitement  of  all  forms  should  be  avoided.  We  may 
apply  sinapisms,  or  even  occasional  blisters,  to  the  nape  of  the 
neck  to  relieve  the  tension  of  the  cerebral  vessels.  Digitahs, 
of  course,  is  contra-indicated,  except  when  dilatation  accom- 
panies hypertrophy.  Aconite  and  mercury  are  the  most  useful 
drugs  to  reduce  the  force  and  tension  of  the  pulse.  Aconite 
should  be  given  cautiously  and  in  small  doses  (tinct*  n\y.). 

DILATATION 

Definition. — An  enlargement  of  the  capacity  of  one  or 
more  of  the  various  chambers  of  the  heart. 

Causation. — As  a  primary  lesion  it  is  generally  due  to  myo- 
carditis, or  to  fatty  and  other  degenerative  changes  in  the  heart 
muscle.  In  these  cases  the  lesion  may  be  partial,  or  local 
only,  favouring  the  formation  of  aneurysmal  bulgings  of  the 
cardiac  walls.  As  a  secondary  change  it  is  most  frequently  due 
to  valvular  disease,  especially  aortic  regurgitation  ;  but  it  may 
also  be  caused  by  long-continued  and  excessive  arterial  tension, 
by  palpitation  and  other  excited  action,  or  by  chronic  diseases  of 
the  lungs.  It  will  thus  be  seen  that  any  condition  by  which 
the  blood  pressure  within  the  heart  is  increased  tends  first  to 
the  thickening  and  then  thinning  of  the  walls,  and,  conse- 
quently, to  dilatation  of  the  cavities. 

The  condition  may  also  result  from  pericardial  adhesions, 
or  be  a  part  of  the  general  muscular  exhaustion  supervening 
after  fevers,  syphUis,  &c.  In  all  cases  where  it  is  a  secondary 
affection  it  is  associated  with,  or  preceded  by,  hypertrophy. 
There  is  this  difference,  however  :  hypertrophy  is  an  effort  at 
repair,  whilst  dilatation  is  a  retrograde  manifestation — an 
overstrain  or  stretching. 

Pathology. — It  may  be,  indeed  generally  is,  associated 
with  hypertrophy  of  the  heart  walls  (active  dilatation),  and 
then  it  constitutes  merely  a  form  of  '  eccentric '  hypertropliy 
accompanied  by  an  excess  of  dilatation.  It  may  also  occur 
with  thinning  of  the  walls  (passive  dilatation).  In  any  case 
the  heart,  changes  its  shape  and  becomes  globular  ;  its  muscular 
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tissue  is  of  a  rusty  tint,  flabby,  easily  torn,  and  partly  fatty. 
The  -walls  become  thinner,  so  as  to  measure  only  about  a  third 
of  their  usual  dimensions.  Both  ventricles  are  usually  involved, 
but  the  right  may  be  most  attenuated.  The  septum  is 
generally  least  affected,  apparently  from  the  support  it  receives 
from  both  ventricles.  The  various  orifices  are  dilated,  and 
their  valves  become  incompetent,  not  so  much  from  disease  of 
the  curtains  themselves  as  from  the  widening  of  the  orifices, 
so  that  the  doors  do  not  fit  the  doorways.  The  musculi 
papillares,  too,  by  becoming  stretched,  assist  in  creating  the 
valvular  insufficiency. 

Symptoms  in  a  great  measure  resemble  those  of  hypertrophy. 
The  transverse  cardiac  dulness  is  increased  ;  but  in  cases 
where  the  cause  of  the  dilatation  is  limited  to  the  arterial  side 
of  the  heart  the  increased  cardiac  dulness  is  entirely  left-sided, 
the  heart  then  being  felt  flapping  against  the  chest  wall  in 
the  axillary  region.  In  right-sided  dilatation  the  heart  forms 
a  rounded,  shepherd's-pouch-shaped  dulness,  accompanied  by 
pulsation  in  the  epigastrium.  The  impulse  is  feeble  and  also 
diffused — that  is  to  say,  it  is  felt  over  a  large  area  ;  the  sounds 
are  short  and  irritable,  the  second  often  being  decidedly 
tympanitic.  Eventually  there  supervene  dropsy,  palpitation, 
dyspnoea,  sleeplessness,  nightmare,  precordial  pains,  and  other 
signs  of  chronic  valvular  incompetence  with  cardiac  failure. 

Diagnosis.— From  Hypertrophy. — In  this  condition  the 
systolic  impulse  is  increased,  and  the  extension  of  cardiac 
dulness  is  downwards  and  outwards. 

From  Pericardial  Effusion.— Here  we  should  expect  a 
hi-story  of  acute  rheumatism  or  some  other  specific  disease. 
The  area  of  cardiac  dulness  also  is  more  extensive  and  pro- 
nounced, and  it  is  more  resistant  to  percussion,  as  in  pleural 
effusion.  We  should  also  expect  to  hear,  over  some  part  of 
the  heart  at  least,  a  pericardial  rub. 

Prognosis.— Generally  unfavourable  ;  but  much  will  depend 
on  the  age  of  the  patient  and  the  duration  and  cause  of  tlie 
dilatation. 

Treatment— Endeavour  to  improve  the  tone  of  the  heart 
muscle  and  to  promote  hypertrophy.    The  diet  sliould  be  nutri- 
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tious  and  digestible,  and  consist  mainly  of  animal  food  ;  the 
meals  should  be  small,  if  frequent.  The  patient  must  abstain 
from  severe  exercise  and  avoid  mental  excitement.  Still, 
gentle  exercise  on  the  flat,  and  fresh  air  may  be  ordered.  Give 
iron  or  arsenic  or  other  tonics  with  diaritalis. '  For  cardialgia 
we  may  apply  belladonna  plaisters,  or  give  small  doses  of 
morphia.  Embarrassment  of  the  right  side  of  the  heart  will 
be  relieved  by  bleeding.  Apply  six  or  more  leeches  over  the 
right  hypochondrium,  as  the  liver  also  shares  in  the  venous 
engorgement. 

DEGENEEATIONS  OF  THE  MUSCULAR  WALLS 

FiBKOiD  Degeneration  may  aflfect  all  the  various  cavities 
of  the  heart,  but  is  more  common  in  the  ventricles.  It  may 
be  caused  by  chronic  pericarditis  and  any  of  the  specific  fevers. 
It  is,  however,  more  frequently  a  sequel  of  chronic  Bright's 
disease,  or  a  tertiaiy  manifestation  of  syphilis. 

The  disease  is  usually  limited  to  certain  patches  in  the 
ventricular  or  auricular  walls ;  but  in  severe  cases  it  may 
be  more  general.  The  patches  are  white  or  greyish  in 
colour,  and  under  the  microscope  show  an  excess  of  fibroid 
tissue  at  the  expense  of  the  normal  muscular  fibres.  Oc- 
casionally, if  the  disease  is  extensive,  it  causes  local  thinning 
of  the  heart  walls,  and  thus  leads  to  aneurysmal  dilatations. 

Granular  or  Pigmentary  Degeneration  is  a  disease  the 
nature  of  which  is  not  yet  completely  understood.  The 
ventricle  walls  are  streaked  with  brown,  granular  bodies,  hence 
the  colour  of  the  muscle  is  a  dull  mahogany  tint  resembling 
somewhat  the  colour  of  a  dog's  muscles.  The  exact  causation 
is  not  known.  It  occurs  in  people  who  have  died  of  some 
exhausting  disease,  as  cancer  ;  and  we  have  also  seen  it  in 
patients  who  have  died  of  pernicious  anivmia.  Tlie  strength 
of  the  ventricle  walls  is  considerably  enfeebled. 

Fatty  Degeneration. — In  this  condition  a  degenerative 
change  occurs  by  which  the  muscular  fibres  are  destroyed 
'  J^.  Tinct :  Ferri  Perchlor  :  itix. ;  Tinct :  Digitalis  mx. ;  Spt :  Chloro- 
formi  iiixv. ;  Aquani  ad  Jj.  Misco. 
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and  replaced  by  fat.  It  must  be  distinguished  from  the  fatty- 
heart,  in  which  there  is  merely  a  superabundance  of  fat  on 
the  surface,  and  also  between  the  muscular  fibres  of  the  heart. 

Causation. — Age  and  Sex. — It  is  most  frequently  met 
with  in  males  after  the  fortieth  year.  Debilitating  and 
Wasting  Diseases,  such  as  phthisis,  cancer,  syphilis,  alcoholism, 
gout.  Poisons,  such  as  phosphorus  and  copper.  Struc- 
tural Diseases  of  the  Heart,  notably  adherent  pericardium,  and 
obstruction  of  the  coronary  arteries,  whether  by  clot  or  by 
calcareous  changes. 

Pathology. — The  heart  walls  on  section  are  pale  or  yellow 
coloured,  and  of  flabby,  greasy  consistency.  The  fibres  are 
brittle,  they  lose  their  strife,  become  granular,  and  finally  their 
sarcolemma  sheath  is  filled  with  oil  granules  ;  the  fibres  thus 
retain  their  bulk  and  do  not  shrivel.  The  coronary  arteries 
may  be  unafiected,  or  are  atheromatous  or  calcified.  The  de- 
generative changes  may  be  general,  afiiecting  the  whole  organ, 
or  local  only,  as  seen  in  localised  patches  of  old  pericarditis. 

In  fatty  infiltration,  on  the  other  hand,  fat  accumulates 
in  great  exce-ss  between  the  muscular  bundles,  and  is  therefore 
not  necessarily  a  condition  of  decay,  but  merely  an  excess  of 
fat  ;  and  it  is  not  till  the  advanced  stages  that  any  actual 
destruction  of  muscular  tissue  takes  place,  though  the  effects 
of  the  infiltration  produce  results  similar  to  those  which 
attend  degeneration.  Death  may  occur  from  syncope,  or 
from  rupture  of  the  ventricle  wall. 

Symptoms. — The  onset  is  gradual.  The  patient  gets  pale 
and  sallow  ;  his  breathing  is  irregular  and  sighing,  and 
occasionally  assumes  a  '  Cheyne-Stokes  '  character  ;  dyspncua 
occurs  on  the  slightest  exertion,  and  also,  at  times,  in  paroxysms 
without  exertion.  The  pulse  is  feeble  and  intermittent,  and 
i.s  especially  irregular  whilst  standing  or  after  any  muscular 
effort.  Anginoid  attacks  are  not  infrequent.  In  addition, 
certain  cerebral  symptoms  due  to  anaemia  of  the  brain  centres 
are  observed,  such  as  giddiness,  syncope,  loss  of  memory,  an 
irritaVjle  temper  or  lowness  of  spirits,  and  occasionally  epi- 
leptiform attacks.  Confirmatory  changes  are  found  in  the  eye 
(arcus  senilis)  and  blood-vessels.    One  notable  symptom  in  all 
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cases  o£  cardiac  failure  from  degeneration  a  '  grasping ' 
sensation  at  the  heart,  which  supervenes  when  the  patient  is 
dropping  off  to  sleep. 

On  auscultation  the  heart's  sounds  are  feeble  and  muffled, 
the  first  sound  being  especially  weak  and  shortened,  and  by 
comparison  the  second  sound  appears  accentuated.  The  pause 
is  abnormally  prolonged  ;  the  impulse  is  also  weak  and  diffused  ; 
there  is  scarcely  any  movement  over  the  precordial  region  ; 
the  cardiac  dulness  is  not  increased  until  the  organ  is  dilated. 

Diagnosis. — It  may  be  confused  with  simple  dilatation, 
in  which  the  dulness  is  increased  from  the  first,  and  which 
improves  under  the  influence  of  digitalis  and  other  cardiac 
stimulants. 

Treatment. — Avoid  everything  which  tends  to  unduly  tax 
the  heart.  Nevertheless,  gentle  exercise  on  the  flat,  fresh  air, 
and  healthy  occupation  are  beneficial.  Tonics,  such  as  iron, 
strychnia,  and  quinine,  are  generally  indicated.  Digitalis  may 
be  required  in  advanced  cases  when  the  heart's  action  becomes 
irregular  or  intermittent,  or  shows  other  signs  of  failure. 

ANEURYSM  OF  THE  HEART 

This  condition  may  occur  at  any  period  of  life  from 
puberty  to  old  age.  Males  suffer  more  frequently  than 
females.  It  is  secondary  to  some  degenerative  change  by 
which  the  heart's  walls  are  weakened,  as  a  whole,  or  locally 
only,  at  various  spots.  Usually  the  apex  of  the  left  ventricle 
is  the  seat  of  the  dilatation.  The  aneurysm  may  vary  in  size 
from  an  acorn  to  that  of  a  small  orange.  It  may  communicate 
freely  with  the  ventricular  cavity  by  a  wide  mouth  or  only  by 
a  circumscribed  and  narrow,  sharp-edged  orifice.  The  sac  is 
usually  lined  with  endocardium,  in  which  calcareous  salts 
may  be  deposited,  and  it  is  more  or  less  filled  with  a  laminated 
or  an  irregular  clot.  As  it  increases  in  size,  its  walls  naturally 
become  thinner,  and  eventually  rupture  under  the  influence 
of  some  strain  or  excitement.  Occasionally  pleuro-pericardial 
adhesions  delay  this  fatal  event. 

Symptoms  are  those  which  attend  chronic  endocarditis 
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and  valvular  disease.  The  aneurysm  rarely  attains  such  a  size 
as  to  give  rise  to  abnormal  percussion  signs,  and,  as  a  rule,  the 
condition  is  only  found  on  dissection  after  the  patient  has 
died  from  sudden  syncope. 

Treatment. — Whenever  this  condition  is  suspected  the 
treatment  is  practically  the  same  as  in  aortic  aneurysm. 

NEW  GEOWTHS  ATiD  PAEASITES 

Tubercle  may  exist  in  the  heart  either  in  the  scattered 
miliary  form,  or  as  yellow,  caseating  masses.  The  pericardial 
surface  is  their  most  usual  site  ;  but  they  may  be  found  dif- 
fused between  the  muscular  fibres  and  causing  surrounding 
inflammation.  Tubercle  is  never  primarily  deposited  in  the 
heart,  but  is  always  associated  with  previous  deposits  in  the 
luncfs  or  elsewhere. 

Malignant  New  Growths. — Primary  malignant  growth  of 
the  heart  is  practically  unknown.  Cancer  and  sarcoma  may 
secondarily  involve  the  heart  and  its  membranes,  causing 
typical  local  nodular  or  flattened  growths  of  various  sizes. 
We  know  of  no  symptom  by  which  their  pi-esence  could  be 
diagnosed.  Their  existence  could  only  be  surmised  in  cases 
in  which  the  heart  is  altered  in  action,  or  displaced,  or  shows 
other  signs  of  embarrassment  in  those  cases  in  which  the 
presence  of  new  growth  had  been  detected  in  the  mediastrna  or 
elsewhere.  Sarcomatous  growths  have  a  tendency  to  invade 
the  heart  by  passing  along  the  arterial  and  venous  channels. 

Syphilis  may  be  manifested  as  gummatous  tumours  in  the 
heart  walls  or  on  its  surface,  or  as  local  fibrous  scars  and 
thickenings  in  the  muscular  tissue.  If  the  growth  be 
gummatous,  it  is  liable  to  undergo  the  same  softening  and 
other  retrograde  processes  which  attend  gumma  elsewhere. 

Parasites.  —  Hydatid  Cyst  may  be  developed  intra- 
murally,  or  on  the  surface,  beneath  the  pei-icardium.  Its 
presence  would  not  necessarily  give  rise  to  symptoms,  nor  to 
physical  .signs,  until  it  reached  such  dimensions  as  to  impede 
the  action  of  the  heart,  or  until  it  suppurated,  or  until  it 
ruptured  into  the  pericardial  cavity. 
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Treatment. — Obviously  no  rule  can  be  laid  down  for 
treatment  in  the  above  rare  conditions  beyond  that  which  i& 
required  to  alleviate  the  general  cardiac  symptoms  and  to 
mitigate  or  arrest  the  various  general  diseases  of  which  the 
cardiac  conditions  are  only  a  part. 

MALFORMATIONS 

It  is  evident  when  one  considers  the  development  of  the 
heart  (see  p.  392)  that  malformations  may  occur  in  connection 
with  the  two  large  vessels  issuing  from  the  base,  and  also  in 
connection  with  the  auricles  and  with  the  ventricles.  These 
malformations  may  result  either  from  arrest  of  growth,  and 
therefore  of  capacity,  of  these  tubes  and  cavities,  or  from  in- 
comjDlete  separation  of  one  cavity  from  another. 

Pulmonary  Artery,  and  Aorta. — As  regards  these  vessels, 
one  or  other  may  be  constricted  or  actually  impervious  ;  or  they 
may  be  transposed,  the  aorta  coming  off  from  the  right 
ventricle,  and  the  pulmonary  artery  from  the  left  ;  or,  again, 
the  septal  division  between  the  two  may  be  incomplete,  so  that 
there  is  a  communication,  more  or  less  free,  between  the  arte- 
rial and  the  venous  blood-currents.  The  ductus  arteriosus  may 
also  remain  patent ;  but  here  the  condition  is  not  so  dangerous 
unless  the  aorta  or  the  pulmonary  artery  be  constricted. 

The  Auricles  may  retain  their  early  foetal  communication 
with  each  other,  owing  to  incomplete  development  of  the 
septum  ;  and  seeing  that  the  filling-up  of  the  foramen  ovale  is. 
the  last  completed  developmental  process  in  the  auricles,  and 
takes  place  after  birth,  we  may  have  all  degrees  of  imperfec- 
tion from  the  one  in  which  there  is  no,  or  only  a  rudimentary,, 
septum,  to  that  in  which  a  slight  valve-like  slit  of  communica- 
tion remains  at  the  edge  of  the  foramen  ovale.  Indeed,  this 
latter  condition  is  frequently  found  post  mortem  in  patients, 
who  have  died  from  other  ailments  in  adult  life. 

The  Ventricles  in  a  similar  way  may  communicate  with 
each  otlier,  owing  to  incompletion  of  the  septum.  The 
aperture  may  be  large  or  small,  according  to  the  degree  of 
arrested  development.  Usually,  however,  it  is  represented 
by  a  button- hole  orifice  at  the  upper  end  of  the  septum„ 
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between  the  anterior  and  the  right  posterior  aortic  cusp  or 
'  undefended  space,' this  part  being  the  last  to  be  completed. 
This  condition  is  often  secondary  to  obstruction  in  the 
pulmonary  artery  during  ftietal  life,  and  hence  the  blood 
pressure  in  the  right  ventricle  perpetuates  the  communication, 
between  the  two  ventricles. 

Symptoms. — The  symptoms  of  cardiac  malformations  are 
mainly  those  of  dyspncea,  more  or  less  urgent,  according  to 
the  degree  of  abnormality,  accompanied  by  general  cyanosis, 
especially  of  the  fingers,  toes,  nose,  lips,  and  ears,  together  with 
clubbed  finger  ends,  general  thickening  of  the  integument, 
and  eventually  dropsy. 

The  auscultatory  signs  are  various.  There  are  usually  one 
or  more  well-defined  murmurs  ;  but  their  characters  and  in- 
tensities are  subject  to  great  differences.  In  some  they  may 
be  booming,  in  others  musical,  or  even  whistling  or  rattling. 
No  exact  diagnosis  can  be  made  as  to  the  character,  extent,  or  ■ 
even  locality  of  the  malformation,  and  any  opinion  on  these 
points  can  only  be  conjectural.  Exception,  perhaps,  may  be 
made  in  cases  of  communication  between  the  aorta  and  pul- 
monary artery,  in  which  booming  murmurs  may  be  heard  to 
attend  both  systole  and  diastole,  with  no  interval  between,  the 
tone  of  the  two  murmurs  being  only  slightly  different. 

Prognosis. — Always  unfavourable.  The  child  usually  dies 
within  a  few  weeks  or  months  of  its  birth.  Occasionally  a 
case  may  survive  to  puberty. 

Treatment. — Nothing  can  be  done  beyond  keeping  the 
patient  warm,  and  guarding  against  any  exertion  or  ex- 
citement. 

EXOPHTHALMIC  GOlTEE  (Graves's  Disease;  Basedow's 

Disease) 

Definition. — A  disease  characterised  by  rapid  action  of 
the  heart,  enlargement  of  the  thyroid  gland,  and  prominence 
or  protrusion  of  the  eyeballs. 

Causation.  —Aye  mul  Sex. — It  occurs  for  the  most  pai-t  in 
young  adult  women,  and  often  appears  in  some  way  to  be 
a-ssociated  with  uterine  disorders.    Neuroses. — It  may  also- 
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rsupervene  in  those  who  are  overworked  or  who  have  had 
much  mental  distress  and  worry. 

The  direct  cause  is  not  yet  established  ;  but  it  would  seem 
from  many  of  its  symptoms  to  be  due  to  stimulation  of  the 
-cervical  sympathetic,  which  causes  vascular  engorgement  of 
the  thyroid,  and  palpitation. 

Pathology. — Certain  changes,  mostly  in  the  capillaries  of 
the  cervical  sympathetic  ganglia,  have  been  described.  Hale- 
White  also  has  found  haimorrhages  in  the  medulla.  The  fat 
and  the  vascularity  of  the  orbits  and  eyeballs  are  increased. 

Symptoms. — There  are  three  cardinal  symptoms,  viz. :  goiti-e 
or  enlargement  of  the  thyroid  body,  proptosis  or  protrusion  of 
the  eyeballs,  and  palpitation.  There  is  in  many  instances  no 
definite  order  of  onset  of  these  symptoms.  Usually  palpitation 
is  the  first  symptom  which  is  complained  of,  and  it  is  the  most 
•constant  of  the  three.  The  pulse-rate  is  100  a  minute,  or 
faster.  The  heart  sounds  are  accentuated  and  sharp,  and  the 
■cardiac  area  of  dulness  is  increased. 

Probably  at  the  same  time,  or  a  little  later,  the  thyroid 
body  is  noticed  as  increased  in  size.  It  is  soft  in  consistency, 
and  may  be  symmetrically  enlarged,  or  one  lobe  only  is 
hypertrophied.  Auscultation  over  the  gland  detects  vascular 
murmurs,  either  single,  attending  systole,  or  double,  and 
vai'ying  in  intensity  and  character.  Sooner  or  later  ex- 
ophthalmos is  observed.  This  may  consist  of  only  a  slight 
protrusion  of  the  eyeball,  with  some  widening  of  the  paljDebral 
fissure,  due  to  spasm  of  the  muscular  fibres  of  the  upper  lid, 
■or  the  extrusion  may  be  so  marked  as  to  expose  the  insertions 
•of  the  recti  muscles.  The  upper  lids  are  often  retracted  so 
much  as  to  show  a  clear  ring  of  sclerotic  round  the  cornea  (Dal- 
rymple's  sign)  ;  they  do  not  follow  the  eyeballs  in  their  down- 
ward movements  (von  Graefe's  sign)  ;  and  there  is  incomplete 
and  diminished  frequency  of  involuntary  blinking  (Stellwag  s 
sign).  Notwithstanding  the  exposure  there  is  no  inflammation 
•  of  the  conjunctive,  as  a  rule  ;  but  the  patient  may  become 
myopic.  The  ophthalmoscope  reveals  pulsations  in  the  retinal 
vessels.  In  addition,  the  suti'erer  has  other  nervous  symptoms. 
•She  has  pigmentary  patches  on  the  skin  ;  she  is  languid  or,  at 
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times,  irritable  or  depressed,  and  suffers  from  insomnia.  She 
is  also  troubled  with  dyspepsia,  constipation,  or  irregularity  of 
the  bowels,  and  frequently  has  leucorrhcBa.  S  ubsequently  hyper- 
trophy and  dilatation  of  the  heart  ensue,  consequent  on  the 
excessive  palpitation.  It  should  be  noted  that  all  or  many  of 
the  above  symptoms  are  liable  to  exacerbations  and  remissions. 

Prognosis. — The  disease  is  not  immediately  dangerous  to 
life.  Some  patients  survive  a  good  number  of  years.  Some, 
again,  recover,  or  at  least  have  been  considerably  relieved 
under  appropriate  treatment. 

Treatment  is  palliative  only.  Tonics  have  chiefly  been 
relied  on,  such  as  strychnia,  quinine,  and  iron.  Digitalis  is 
useful  in  controlling  the  violent  action  of  the  heart.  A  long- 
continued  course  of  belladonna  has  been  advocated,  and  ap- 
pears to  give  benefit  in  some  in^ances.  Give  bromides  for 
sleeplessness.  The  diet  should  be  spare,  but  nutritious  ;  the 
meals  being  carefully  prepared  and  never  excessive.  Tea, 
coffee,  and  all  other  things  which  are  liable  to  increase  the 
heart's  action  must  be  avoided. 

ANGINA  PECTORIS  (Breast  Pang) 

Definition. — A  disease  characterised  by  pain  in  the  chest, 
more  especially  in  the  heart  region,  occurring  in  paroxysms,  and 
attended  by  pallor,  cold  sweats,  and  fear  of  impending  death. 

Causation. — (a)  Predisposing. — Aije. — Almost  invariably 
after  middle  age,  especially  about  fifty  or  upwards.  Sex. — 
Men  suffer  much  more  frequently  than  women.  Heart  Ex- 
citement, whether  it  be  due  to  sudden  or  prolonged  exertion, 
or  to  mental  emotion.  Errors  of  Diet,  such  as  large  meals, 
indigestible  food,  or  an  excess  of  saccharine  foods.  It  occurs 
consequently  in  the  glycosuria  of  ingestion  (Ord). 

(h)  Exciting. — Most  cases  can  be  included  in  one  or 
other  of  three  distinct  groups,  viz.  :  Diseases  of  the  Cardio- 
vascular Hysleta. — It  may  attend  any  form  of  valvular  disease, 
but  especially  aortic  regurgitation.  It  may  occur  in  disease 
of  ventricle  walls,  such  as  fatty  degeneration,  and  is  then 
u.sually  brought  on  by  some  exertion  :  the  cramp  or  '  stitch  ' 
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of  swimmers  and  athletes  is  an  example.  It  is  apt  to  supervene 
in  disease  of  the  coronary  arteries,  such  as  thrombosis  and  cal- 
careous changes.  It  may  also  be  caused  by  disease  of  the  aorta, 
•such  as  aortitis  and  calcareous  degeneration  ;  by  disease  of  the 
systemic  arteries,  especially  excessive  tension  in  the  arterioles 
of  the  voluntary  muscles.  Nerve  Disorders. — It  is  supposed 
■to  be  directly  due  to  some  functional  disorder  of  the  vagus,  or 
■of  cardiac  plexuses,  or  to  some  other  more  obvious  neurosis. 
It  is,  therefore,  in  some  of  these  cases  at  least,  akin  to  tic- 
douloureux,  which  is  attended  by  spasm  of  muscle  ;  in  others 
it  would  appear  to  be  a  manifestation  of  asthma  or  of  epUepsy. 
Reflex. — It  may  be  a  reflex  disorder  consequent  on  dyspepsia, 
constipation,  and  disease  of  abdominal  organs.  But  in  all 
such  cases  there  is  a  prior  existing  weakness  of  the  heart. 

Pathology. — Not  yet  thoroughly  understood.  It  appears 
most  probable  that  it  is  really  a  spasm  of  heart  muscle,  and 
therefore  a  'heart  cramp,' the  spasm  afi'ecting  the  whole  organ 
•or  a  few  groups  of  muscular  fibres  ;  in  other  words  a  con- 
dition comparable  to  muscular  cramp  which  occasionally 
seizes  athletes  during  a  prolonged  struggle.  Against  this 
view  it  is  stated  that  on  post-mortem  examination  the  heart 
muscle  is  always  found  to  be  flabby.  But  the  spasm  may  be 
localised  to  part  of  the  ventricle  wall.  In  cramp  of  a 
voluntary  muscle  the  spasm  by  no  means  always  aS'ects  the 
whole  of  the  failing  muscle  ;  one  portion  only  may  be  involved, 
and  the  pain  is  quite  sufficient  to  bring  the  sufferer  to  the 
ground. 

Another  view  is  that  the  spasm  is  due  to  disease  and 
narrowing  of  the  coronary  arteries,  and  consequent  anasmia  of 
the  heart. 

In  most  cases  there  is  some  organic  lesion  of  valve  or 
wall  or  of  aorta. 

Symptoms. — The  onset  is  sudden,  generally  after  some 
cardiac  excitement,  such  as  hurrying  to  the  train,  or  severe 
mental  emotion.  The  patient  is  seized  with  agonising  pre- 
cordial pain  of  a  stabbing  or  sufi'ocative  character,  extending 
down  the  left  arm,  or  to  the  spine,  or  to  the  left  shoulder. 
He  has  an  anxious,  Sufl'ering,  and  distressful  face  ;  there  is  a 
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fear  of  impending  death  ;  he  clutclies  a  chair,  the  railings,  or 
anything  at  hand  for  support  ;  the  body  and  extremities  are 
cold,  yet  bathed  with  clammy  sweats.  But  the  mind  is  clear  ; 
thei'e  is,  as  a  rule,  no  syncope,  and  often  no  disturbance  in 
the  cardiac  rhythm,  or  force.  But  this  is  not  invariably  so. 
The  pulse  may  be  one  of  high  tension,  but  is  quite  as  often, 
slack  and  unaffected ;  or,  again,  it  may  be  irregular  and 
intermittent  ;  there  is  no  general  rule. 

Death  may  occur  during  the  first  or  dui'ing  a  subsequent 
•attack  ;  but  in  favourable  cases  the  symptoms  gradually  subside, 
having  lasted  from  a  few  minutes  to  half  an  hour.  The 
severity  of  the  symptoms  i-anges  from  slight  precordial  dis- 
comfort to  the  most  severe  anguish.  The  attacks  are  usually 
separated  by  long,  but  gradually  lessening,  intervals. 

Diagnosis. — (1)  From  Asthma. — This  disease  is  attended 
by  cough  and  not  by  agonising  pain.  Stethoscopic  examination 
of  the  chest  also  would  reveal  the  physical  signs  of  asthma. 

(2)  From  Intercostal  Neuralgia. — Here  the  pain  and 
agony  are  not  so  intense,  and  there  is  tenderness  in  the  course 
of  the  intercostal  nerves.  The  absence  of  obvious  heart  disease 
would  also  guide  us. 

(3)  From  Hysteria. — This  mostly  affects  women.  There 
are  no  cardiac  symptoms  ;  the  pulse  is  always  regular  ;  and  the 
pseudo-pains  are  associated  with  noise,  muscular  activity,  and 
other  nervous  symptoms. 

Prognosis. — Unfavourable.  The  attacks  are  sooner  or 
later  fatal ;  indeed,  a  first  attack  may  cause  death,  though 
there  are  usually  several.  Much,'  however,  can  be  done  to 
postpone  them. 

Treatment. — {a)  Prophylactic. — Attend  to  the  general 
health  ;  the  patient  should  avoid  undue  excitement  and  muscular 
♦iffort  ;  the  food  should  be  nourishing  and  easily  digested  ; 
alcoholic  stimulants  .should  be  taken  sparingly  ;  the  bowels 
should  act  easily  and  without  straining  ;  and  the  patient  should 
be  kept  warmly  clothed,  especially  avoiding  an  east  wind.  We 
may  give  tonics,  such  as  iron  or  arsenic,  to  improve  digestion 
aad  the  health  of  tissues.  Iodide  of  potassium  has  been  advo- 
cated by  Dr.  Lauder  Brunton. 
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[b)  Curative. — Nitrite  of  amyl  inhalations  (ni.ij-  to  v.) 
give  almost  instant  relief,  in  a  majority  of  cases,  by  relaxing 
spasm  of  the  arterioles.  Till  the  drug  can  be  procured,  apply 
hot  flannels  to  the  precordium  and  give  hot  diffusible  stimulants 
(brandy,  ether,  &c.).  Nitro-glycerine  (gr.  y^j^)  is  also  of  great 
service,  but  less  so  than  nitrite  of  amyl.  If,  between  the 
attacks,  the  arterial  tension  be  very  pronounced,  good  results 
may  ensue  from  free  blood-letting. 

PALPITATION 

Definition. — An  increase  of  the  heart's  action  in  frequenc 
and  force,  causing  discomfort  and  distress. 

Causation. — The  condition  may  arise  in  connection  with 
structural  diseases  of  the  heart ;  but,  apart  from  heart  lesions, 
palpitations  are  chiefly  reflex  manifestations  of  disorders  of  other 
organs.  Thus  it  is  associated  with  Diseases  of  the  stomach, 
liver,  uterus,  and  is  found,  therefore,  to  accompany  indigestion, 
over-distension  of  the  stomach,  and  uterine  hsemorrhages.  In 
this  latter  condition  palpitation  is  most  apt  to  supervene  on 
lying  down.  Effects  of  Drugs,  and  Dietary. — It  occurs  as  a 
result  of  excessive  tobacco- smoking,  or  a  too  free  indulgence 
in  tea,  coffee,  and  alcohol.  Disordered  States  of  the  Blood, 
such  as  in  antemia,  gout,  scurvy,  and  the  specific  fevers. 
Neuroses. — It  is  frequent  in  hysteria,  chorea,  and  in  any 
condition  of  abnormal  mental  excitement. 

Pathology. — Although  disturbances  occur  in  the  cardiac 
nerve  ganglia,  no  structural  change  has  been  described.  The 
heart,  however,  after  prolonged  palpitation,  and  as  a  result  of 
it,  may  undergo  hypertrophy  and  dilatation. 

Symptoms. — The  onset  is  often  sudden,  coming  on,  in  some 
individuals,  whilst  at  rest  or  during  sleep,  but  usually  after 
excitement  or  exertion.  The  patient  experiences  a  sense  of 
oppression  over  the  precordium,  accompanied  by  dyspnoea  and 
fainting  or  giddiness,  with  generally  a  fear  of  impending 
death.  The  heart's  action  is  heaving,  quick,  irregular,  or 
intermittent,  and  the  impulse  is  diflused.  The  heart  sounds 
are  always  accentuated,  and  often  attended  with  functional 
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murmurs  at  one  or  other  orifice.  There  is  a  marked  beating 
of  the  carotids,  accompanied  by  a  rushing  or  whirring  sound 
in  the  ears.    The  pulse  is  jerky  and  irritable. 

These  symptoms  are  liable  to  occur  in  paroxysms  which 
may  last  from  a  few  minutes  to  some  hours  or  even  days  ; 
and  they  not  infrequently  cease  as  suddenly  as  they  begin. 

Treatment  should  be  directed  to  remedying  the  cause  of 
the  disturbance.  A  light  diet  is  essential,  and  the  meals 
should  be  scanty.  All  indulgences  in  tobacco,  tea,  and  other 
narcotics  should  be  forbidden  if  their  use  is  clearly  associated 
with  palpitation. 

During  the  attack,  place  the  patient  in  a  recumbent 
position.  Ether,  ammonia,  valerian,  and  digitalis  are  the  chief 
remedial  agents. 

Marked  relief  can  be  afforded  in  some  cases  caused  by 
extreme  distension  of  the  stomach  by  gas,  by  the  passage  of  a 
stomach-tube. 

MEDIASTINAL  TUMOURS 

The  principal  tumours  occurring  in  the  mediastina  may  be 
classified  as  those  which  are  in  connection  with,  or  originate 
from— (1)  Lymphatic  Glands  ;  (2)  the  Connective  Tissue  ; 
(3)  the  Aorta  ;  and  (4)  the  Thymus  Gland.  Other  organs 
may  be  the  seat  of  new  growth  or  of  other  forms  of  tumours, 
which  may  extend  to  and  involve  the  mediastinal  spaces. 

The  Lymphatic  Glands  may  be  infiltrated  with  new 
growth,  such  as  sarcoma,  carcinoma,  tubercle,  syphilis,  and 
lymphadenorna,  but  mostly  as  a  condition  secondary  to  deposits 
elsewhere.    Sarcomatous  tumours,  however,  are  often  primary. 

The  Connective  Tissue  may  be  the  seat  of  acute  inflam- 
mation (mediastinitis),  which  may  or  may  not  go  on  to  suppu- 
ration. Inflammation  sometimes,  though  rarely,  occurs  prima- 
rily, but  is  more  frequently  secondary  to  some  injury,  such  as 
a  blow  on  tlie  sternum,  or  to  inflammatory  extensions  from  one 
or  other  of  the  many  structures— sucli  as  lynipli  glands— and 
tubes  .situated  in  this  region.  Ca.ses  have  been  recorded  in 
which  pus  has  ultimately  formed,  and,  after  producing  severe 
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pain  and  other  symptoms  which  simulated  aneurysm,  dis- 
charged itself  by  the  bronchial  tubes. 

Hydatid  cyst  also  may  develop  in  the  mediastinal  connec- 
tive tissue,  and  attain  a  large  size  before  causing  any  physical 
signs  or  even  distress. 

Hemorrhages  also  have  been  known  to  occur  either  in 
connection  with  aneurysm  or  with  new  growth,  or  to  be  due 
to  phthisis  or  other  disease  of  the  lungs.  On  account  of  the 
extensive  amount  of  connective  tissue  in  this  region,  it  is 
obvious  that  a  large  amount  of  blood  may  be  extravasated  and 
yet  produce  no  symptoms  beyond  those  of  pallor  and  syncope. 

Aneuktsm  may  spring  from  any  part  of  the  aortic  arch,  or 
from  the  descending  thoracic  aorta,  or  from  the  innominate 
or  the  left  carotid  and  subclavian  branches.  The  symptoms 
of  aneurysm  of  the  aorta  are  described  in  a  separate  chapter. 

The  Thymus  Gland,  or  the  remains  of  it,  may  undergo 
hypertrophy,  malignant  infiltration,  or  suppuration.  Such 
conditions,  however,  are  extremely  rare. 

Symptoms. — There  are  no,  or  at  least  very  few,  symptoms 
which  are  diagnostic  of  mediastinal  tumour.s,  except  in  the 
case  of  aneurysm.  The  principal  symptoms  are  those  of  pain, 
and  ultimately  those  which  are  due  to  pressure  on  one  or  more 
of  the  various  and  complex  structures  in  the  chest.  And 
remembering  the  anatomical  relation  of  these  structures,  it 
will  be  easily  apparent  that  these  pressure  signs  will  vary 
considerably,  both  as  regards  intensity  and  gravity,  according 
to  the  site  of  origin  of  the  tumour  and  tlie  direction  in  which 
it  grows.  Thus,  there  may  occur,  at  one  or  other  period  of  the 
illness,  engorgement  of  the  veins  of  the  head  and  neck  and 
ai'ms,  accompanied  by  oedema  of  these  parts.  These  conditions, 
again,  may  be  limited  to  the  left  arm  and  left  side  of  the  neck, 
should  the  tumour  involve  the  left  innominate  vein  only  ;  or 
it  may  probably  be  symmetrical  in  those  cases  in  which  the 
superior  cava  is  obstructed.  Occasionally,  as  showing  the  dis- 
tributed and  uneven  character  of  the  pressure,  small  veins 
here  and  there  on  the  surface  of  the  thorax  are  distended  and  . 
varicose.  This  condition  is  frequent  in  multiple  sarcomatous 
growths. 
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Again,  as  evidence  of  pressure  on  the  various  nerves,  the 
"patient  may  complain  of  intercostal  pains,  or  neuralgia  ex- 
1«nding  down  one  or  both  arms  ;  there  may  be  paralysis  of  the 
left  vocal  cord  ;  or  hiccough  from  irritation  of  the  phrenics. 
Cough  with,  perhaps,  bronchitis,  pneumonia,  or  pleurisy  with 
effusion,  would  point  to  the  tumour  invading  the  respiratory 
tract.  In  another  case  dysphagia  with  rapid  emaciation  may 
occur  from  pressure  on  the  CESophagus  and  thoracic  duct.  The 
bones  of  the  thorax,  however,  are  seldom  eroded  by  new  growth 
as  they  are  in  aneurysm. 

Other  signs  which  should  guide  us  are,  displacements  of  the 
heart,  lungs,  and  perhaps  of  some  of  the  abdominal  organs  which 
■are  immediately  in  relation  with  the  diaphragm.  The  thorax 
itself  may  be  distorted,  not  only  from  the  mechanical  pressure 
of  the  tumour  itself  on  the  parietes,  but  also  from  collapse  of 
a  lung  which  it  may  occasion. 

In  order  to  assist  us  in  our  diagnosis,  we  search  for  new 
growth  in  connection  with  abdominal  or  other  organs  and 
glands  ;  we  inquire  if  there  is  any  syphilitic  history. 

Other  symptoms  which  supervene  sooner  or  later  in  all 
mediastinal  tumours  are,  anaemia,  dyspnoea,  emaciation,  and 
possibly  paraplegia.  But  there  is  no  fever  except  in  lymph- 
adenoma,  in  tuberculosis,  in  abscess,  and  in  the  secondary 
inflammations  caused  by  the  tumour. 

Prognosis. — As  a  rule,  unfavourable.  The  disease,  what- 
ever its  nature,  usually  advances  steadily  towards  death.  A 
syphilitic  tumour,  however,  holds  out  good  hopes  for  amelio- 
ration. 

Treatment  can  only  be  palliative  in  malignant  tumours. 
Pain  must  be  relieved  by  morphia.  Chloral,  on  the  whole, 
appears  to  be  the  best  drug  to  procure  sleep.  It  is  always 
advisfible  to  evacuate  any  pleural  effusions  which  may  from 
time  to  time  accumulate.  In  the  majority  of  cases  in  which 
the  diagnosis  is  obscure,  a  prolonged  course  of  iodide  of 
potassium  would  be  given  by  most  physicians,  with  a  view  to 
promote  absorption  in  case  the  tumour  be  syphilitic 
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ARTERITIS 

Definition, — Inflammation  of  the  arteries.  The  disease 
may  be  acute  or  chronic. 

Causation. — The  disease  may  be  limited  to  the  external 
coat  (Periarteritis),  to  the  internal  (Endoarteritis),  or  it 
may  involve  all  the  tunics  of  a  vessel. 

Periarteritis  is  usually  a  condition  secondary  to  injury 
of  the  vessel,  or  to  extension  of  inflammation  to  the  sheath 
from  surrounding  tissues.    It  may  also  be  a  syphilitic  lesion. 

Endoarteritis  may  be  a  result  of  pyjemia,  scarlet  or 
other  specific  fevers,  and  also  of  syphilis,  or  of  tubercle.  It 
also  occurs  in  chronic  Bright's  disease  and  in  the  general 
degenerative  changes  of  the  system  which  result  from  chronic 
alcoholism,  exposures,  and  deficiency  of  food. 

Pathology. — The  microscopic  changes  which  occur  in  an 
inflamed  vessel  are  much  the  same,  no  matter  which  tunic  is 
involved.  The  artery  is  thickened  by  hyperplasia  of  its 
cellular  elements,  and  naturally  this  is  most  extensive  in  peri- 
arteritis. •  This  overgrowth  may  eventually  cause  entire 
destruction  of  the  normal  histological  constituents,  which  are 
replaced  by  a  fibrous  sclerosis.  In  endoarteritis  the  inflam- 
matory process  forms  local  thickenings  in  smaller  or  larger 
patches,  which  tend  to  run  together,  and  thus  produce  an 
irregularity  of  lumen  and  an  unevcnness  of  surface.  It  is 
especially  met  with  in  the  arteries  at  the  base  of  tlie  brain  and 
in  the  aorta,  and  in  many  instances  it  is  an  undoubted  syplii- 
litic  lesion.    But  it  is  rarely  or  never  tlie  only  manifestation 
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of  syphilis.  The  subsequent  results  of  arteritis  are  seen  in 
desti-uction  of  the  elasticity  of  the  vessels.  Thus,  they 
become  hard,  brittle,  and  tortuous  ;  their  channels  are 
narrowed  or  obliterated  eA^en  ;  and  their  resisting  power  is 
weakened  ;  hence  local  dilatations  or  aneurysms  are  apt  i/O 
supervene.  Thrombosis  is  also  a  condition  frequently  seen  in 
arteritis,  and,  although  often  looked  upon  as  a  cause,  it  is 
probably  more  frequently  an  effect  of  the  disease. 

Symptoms. — The  main  symptoms  are  pain,  tenderness,  and 
induration  in  the  course  of  the  artery.  According  to  the 
extent  of  the  lesion,  these  signs  may  be  local  only,  or  they 
may  extend  for  a  varying  distance  above  and  below  the  initial 
site  of  the  inflammation.  The  disease  is  attended  by 
fever,  which,  again,  may  vary  in  severity  according  to  the 
area  and  size  of  the  vessels  affected.  The  inflammation  may 
run  an  acute  course,  and  perhaps  terminate  in  suppuration, 
causing  perforation  or  destruction  of  the  artery  ;  or,  being 
more  chronic,  it  gives  rise  to  thickening  of  the  different 
coats  of  the  vessel,  with  permanent  thrombotic  occlusion  of 
its  calibre,  and  subsequent  aneurysm  behind  the  lesion. 

Treatment. — Nothing  specially  can  be  done.  Absolute 
rest  is  the  first  essential.  Medicinal  treatment  consists  in 
giving  such  drugs  as  are  indicated  by  a  syphilitic  or  a  gouty 
history. 

DEGENERATION  OF  ARTERIES 
Atheroma 

This  is  the  most  frequent  degeneration  found  in  the  arteries 
It  is  essentially  a  senile  change,  but  may  nevertheless  be  met 
with  in  early  and  middle  life  as  a  result  of  syphilis,  rheuma- 
tism, .specific  fevers,  alcoholism,  and  want  of  food — all  pro- 
ducing early  decay. 

Its  principal  seat  is  the  arch  of  the  aorta  and  the  arteries 
at  the  base  of  the  brain  ;  hut  no  vessel  is  exempt  from  the 
di.sftase.  When  the  arch  of  the  aorta  is  involved,  a  similar 
lesion  is  not  infrequently  found  on  the  mitral  valve,  especially 
on  that  flap  which  is  situated  between  the  mitral  and  the  aortic 
orifices. 
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The  first  pathological  change  occurs  in  the  deeper  layers  of 
the  tunica  intima.  It  consists  of  an  inflammatory  prolifera- 
tion of  the  cells,  which,  gradually  increasing,  causes  an  upheaval 
of  the  endothelial  layer  of  cells,  and  thus  produces  a  waxy- 
looking  patch  on  the  inner  surface  of  the  artery.  Then  the- 
cellular  elements  undergo  fatty  degenerative  changes ;  the  patch 
becomes  softened  and  eventually  breaks  through  to  the  surface, 
leaving  an  irregular,  ulcerous  lesion,  the  floor  of  which  is 
formed  by  the  muscular  and  the  fibi'ous  tunics.  In  the  last 
stage  the  abraded  surface  is  coated  with  a  deposit  of  calca- 
reous salts  intermixed  with  fibrin  deposited  from  the  blood. 

Atheromatous  disease  is  by  no  means  uniform  ;  hence  the 
artery  aflected  may  present  patches  of  calcareous  deposit  in  one,, 
and  the  waxy-looking  patches  in  other  parts,  the  surface  of 
the  vessel  between  the  lesions  often  being  apparently  healthy. 

The  results  of  atheroma  are  seen  in  rigidity  of  the  vessel, 
and  a  weakening  of  its  resistance  to  the  blood  pressure. 
Hence  the  artery  becomes  a  permanently  enlarged  tube  with, 
an  irregular,  aneurysmal  dilatation,  as  in  the  aorta  ;  or  an 
elongated,  tortuous,  and  hardened  vessel,  as  in  the  femoral, 
brachial,  and  other  arteries. 

The  heart  necessarily  becomes  hypertrophied  in  its  left 
ventricle,  and  the  pulse-beat  is  prolonged  and  its  recoil  sudden. 
Anasarca  of  the  lower  limbs  is  an  occasional  accompaniment. 

Fatty  Degeneration 
This  form  of  degeneration,  apart  from  atheromatous 
disease,  has  been  described  as  afi'ecting  the  arteries.  It  is, 
however,  extremely  rare.  The  fatty  change  may  afiect  all  the- 
coats,  but  more  especially  the  inner  one.  It  produces  much 
the  same  conditions  as  atheroma,  and  is  an  indication  of  senile 
decay. 

Lardaceous  Degeneration 

This  occurs  as  a  complication  of  tertiai-y  syphilis,  or  after 
prolonged  suppuration.  All  the  coats  of  the  arteries,  especi- 
ally the  smaller  ones,  and  of  the  capillaries  are  infiltrated 
with  the  '  lardaceous  '  or  '  amyloid  '  material.     As  a  result, 
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two  distinctive  features  are  observed  on  microscopical  exami- 
nation, viz.  :  (1)  the  various  tunics  are  with  difficulty  dis- 
tinguishable from  one  another,  being  held  together,  or 
congealed  as  it  were,  by  the  degenerative  albuminoid  matter  ; 
and  (2)  the  various  cells  and  other  histological  elements  are 
obliterated  or  replaced  by  the  amyloid  material.  Hence  an 
afi'ected  artery  presents  the  appearance  of  a  hollow  cylinder 
with  a  single  waxy,  translucent,  and  homogeneous  coat. 


ANEURYSM 

Definition. — A  local  dilatation  of  an  artery,  with  or  with- 
out rupture  of  one  or  more  of  its  tunics. 

Causation. — (a)  Predisposing  Causes. — Age. — Most  fre- 
quent between  thirty  and  fifty.  Sex. — A  large  majority  of 
cases  occurs  in  males.  Climate. — It  is  more  prevalent  in  hot 
and  mountainous  districts.  Occupation. — Sailors,  soldiers, 
police,  bargemen,  ironworkers,  and  others  whose  employ- 
ments are  conducive  to  injury  and  to  heavy  muscular  strains. 
Disease. — Syphilis,  alcoholism,  gout,  Bright's  disease,  and  all 
other  ailments  which  tend  to  impair  the  health  of  the  tissues 
generally.  Abnormal  Condition  of  Vessels. — Want  of  elas- 
ticity and  resisting  power,  such  as  supervenes  as  a  sequel  to 
atheroma,  embolism  and  arteritis,  are  strong  predisposing 
causes.  These  conditions  may  be  brought  on  by  rheumatism, 
scarlet  and  other  specific  fevers  ;  or  they  may  be  the  result 
of  inflammatory  changes  in  the  vessels,  and  weakened  support 
of  surrounding  tissues,  such  as  occur  in  abscess  or  cavity  of 
the  lungs.  Herediti/.  —  Diti'erent  members  of  the  same  family 
or  of  collateral  branches  have  suffered  from  the  disease. 

(6)  Exciting  Cause. — Most  cases  seem  to  date  from  a 
severe  muscular  strain,  or  violence,  or  direct  blow.  Generally 
we  may  say  that  there  are  two  factors  in  the  causation  of 
aneurysm,  viz.  :  a  weakened  arterial  system  with  great  mus- 
cular development,  so  that  feats  of  endurance  and  efforts  of 
strength  are  attempted  which  the  circulatory  system  cannot 
bear. 
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Pathology. — The  starting-point  of  all  aneurysms  is  a  weak 
spot  in  the  vessel.  A  patch  of  atheroma  is  the  most  usual 
pathological  change  ;  but  it  may  originate  in  a  general  endo- 
arteritis,  the  exciting  cause  being  injury  or  excessive  mus- 
cular strain.  There  are  different  varieties  of  aneurysm  which 
are  described  in  larger  text-books.  Ordinarily  there  is  an 
abrupt  dilatation  of  the  artery  so  as  to  form  a  sac,  in  which 
some  or  all  of  the  coats  are  found.  In  many  cases,  however, 
the  t.  adventitia  alone  remains,  with  traces  here  and  there  of 
the  t.  intima.  This  form  is  known  as  a  true  aneurysm,  and  is 
the  one  most  usually  met  with  in  medical  practice. 

The  saccular  variety  is  a  unilateral  dilatation,  with  an 
orifice  much  smaller  than  the  sac.  All  the  coats  of  the  vessel 
may  be  traced  in  the  sac,  but  the  t.  intima  is  flattened  and 
attenuated  and  here  and  there  entirely  wanting ;  the  t.  media 
is  generally  deficient ;  whilst  the  t.  adventitia  is  distended 
and  thickened,  consisting  as  it  does  of  fibrous  laminte  with 
flattened  connective-tissue  cells  interposed.  Inside,  the  sac 
is  lined  with  laminated  clot,  an  efi'ort  at  repair.  Externally, 
the  sac  blends  with  the  tissues  and  sti-uctures  around,  which 
become,  in  fact,  part  of  the  sac.  Hence  in  advanced  chronic 
thoracic  aneurysms  we  may  find  the  actual  arterial  envelope 
almost  entirely  absorbed,  the  limiting  walls  being  formed  by 
surrounding  tissues  and  organs,  whether  they  be  bone,  cartilage, 
lung,  or  pleura. 

A  cylindi'ical  or  fusiform  aneurysm  consists  of  a  sym- 
metrical dilatation  of  a  vessel  in  whicli  all  its  coats  are 
retained,  the  two  inner  being  flattened  and  thinner,  whilst  the 
t.  adventitia  is  distended  only. 

THORACIC  ANEURYSM 

Definition. — Aneurysm  occurring  in  the  arcli  of,  or  in  the 
descending  thoracic  (dorsal)  portion  of,  the  aorta. 

Aneurysm  of  the  Arch 
Symptoms. — There  are  five  signs  only  which  are  diagnostic, 
viz.  :  (i)  Abnormal  Dulness  ;   (ii)  Pulsation  over  the 
DuLNESs  ;  (iii)  Thrill  ;  (iv)  Bulging  ;  (v)  Diastolic  Shock. 
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(i)  DuLNESS  will  vary  in  situation  and  extent  according 
to  origin  and  size  of  the  sac.  Aneurysms  of  the  first  part  of  the 
-arch  tend  to  extend  upwards  and  to  the  right  of  the  sternum  ; 
those  involving  the  second,  or  oblique  portion,  usually  extend 
backwards  and  upwards  ;  while  those  springing  from  the  third 
portion  increase  towards  the  left  lung,  or  inwards  towards 
the  heai't  and  vertebral  column. 

(ii)  Expansile  Pulsation,  in  combination  with  abnormal 
dulness,  is  almost  diagnostic.  The  systole  of  the  heart  is  im- 
parted to  the  aneurysm  and  is  generally  easily  felt  by  the 
hand,  except  in  deeply  seated  dilatations.  The  ear,  however, 
aided  by  a  rigid  stethoscope,  will,  as  Dr.  Douglas  Powell  has 
stated,  nearly  always  detect  this  sign.  Pulsation  in  the  sac 
may  be  imparted  to  the  trachea  or  large  tubes  producing  a 
puffing  character  of  expiration,  or  it  may  cause  gurgling  sounds 
(synchronous  with  the  heart's  action)  in  the  oesophagus  during 
drinking. 

(iii)  Thrill  is  a  valuable  diagnostic  sign  ;  but  is  not  always 
present.  It  is  best  marked  in  sacciform  dilatations  which 
■contain  little  or  no  clot. 

(iv)  Bulge  may  be  absent  entirely  if  the  aneurysm  does 
not  come  to  the  chest  parietes.  It  may,  however,  give  rise 
to  a  tumour,  varying  in  size  from  a  small  egg  to  that  of  a 
child's  head,  or  even  larger.  When  it  occurs  in  the  region  of 
the  costal  cartilages  it  is  obviously  more  abrupt  and  localised 
than  when  the  ribs  only  are  involved.  The  size  of  the  bulging 
is  considerably  diminished  after  death. 

(v)  D1A.ST0LIC  Shock  is  one  of  the  most  reliable  signs.  It 
occurs  immediately  after  the  ventricular  systole,  and  is  caused 
by  reflux  of  blood  from  the  distended  aneurysm  accentuated 
by  the  elastic  recoil  of  the  vessel  and  surrounding  structures. 
It  may  therefore  be  looked  upon  as  the  systole  of  the  sac,  oc- 
curring contemporarily  with  the  diastole  of  the  ventricle  ;  and 
it  U'ccmen  weaker  as  tlie  sac's  walls  become  thinner. 

Pressure  Signs. — The  other  signs  are  those  of  pressure 
on  surrounding  structure.s,  and  are  common  to  new  growth, 
abscess,  hydatid  cyst,  and  all  thoracic  tumours,  as  well  as 
fineurysm.  They  may  be  classified  on  an  anatomical  basis 
•according  to  the  different  structures  involved.  Thus— 
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(a)  Bone. — Erosion  of  bodies  of  vertebra;  leaving  the  inter- 
vertebral cartilages  intact  ;  the  bone  resists  and  is  absorbed, 
whilst  the  elastic  discs  yield  and  are  preserved.  Erosion  and 
absorption  of  sternum,  ribs,  or  costal  cartilages  may  also 
occur. 

(6)  Digestive  Tract. — Causing  dysphagia,  and  perhaps 
ulceration  of  the  oesophagus,  into  which  the  sac  may  rupture. 
Rapid  emaciation  occurs  if  the  thoracic  duct  be  involved,  but 
this  complication  is  rare. 

(c)  Respiratory  Tract. — Flattening  or  displacement  of 
trachea  or  bronchi,  tracheitis  with  tracheal  stridor  and  deep 
rhonclius  ('leopard's  growl'),  erosion  of  bronchial  cartilages,! 
bronchitis  with  profuse  expectoration  (the  most  frequent 
respiratory  complication),  pneumonic  consolidation,  gangrene 
of  lungs,  and  pleurisy.  A  harsh,  clanging  cough  is  also 
present  at  advanced  stages  of  the  disease. 

(d)  Arterial  System. — Cardiac  hypertrophy  and  aortic 
incompetence  are  the  most  common.  The  regurgitation  is  not 
always  due  to  valve  disease,  but  is  often  caused  by  the  sac 
extending  downwards  to  the  aortic  ring  and  so  rendering  the 
valve  insufficient.  Dilatation  of  left  ventricle,  dissimilarity  of 
pulses,  owing  to  obstruction  of  innominate  or  of  left  subclavian 
artery,  are  also  frequent. 

(e)  Nervous  System. — Obviously  the  nerve  pressure  signs 
will  vary  according  to  the  direction  of  growth  of  the  aneurysm. 
Thus,  a  patient  may  complain  of  pains  in  the  courses  of  inter- 
costal nerves  or  down  the  inside  of  the  arm  (intercosto- 
humeral).  There  may  also  occur  at  different  periods  altera- 
tions in  force  and  frequency  of  heart-beat  (vagus),  variations 
in  character  of  voice  from  paralysis  of  vocal  cord  (left  recurrent 
laryngeal),  asymmetry  of  pupils  (sympathetic),  asthmatic 
dyspnoea,  or  hiccough  (phrenic). 

In  reference  to  the  pressure  signs  of  vagus  and  of  sym- 
pathetic, it  may  be  pointed  out  that  the  symptoms  will  vary 
according  as  the  pressure  exerts  a  stimulating  or  a  paralytic 
effect,  and,  therefore,  that  such  signs  as  unequal  size  of  pupils 
may  be  and  often  are  misleading  so  far  as  diagnosis  of  the- 
situation  of  aneurysm  is  concerned. 
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(/)  Yenous  System. — Engorgement  of  superficial  veins- 
of  chest,  arms,  and  head  and  neck.  The  extent  of  the  venous 
obstruction  and  cedema  will  vary  according  as  the  superior 
cava  or  the  innominate  veins  are  involved.  Thus,  if  the 
aneurysm  springs  from  the  first  part  of  the  arch  and  com- 
presses the  superior  cava,  the  engorgement  would  extend  to 
both  sides  of  the  head  and  neck  and  to  both  upper  ex- 
tremities ;  if  it  arises  from  the  second  portion,  the  left  arm 
and  the  left  side  of  the  head  and  neck  would  most  likely 
be  oedematous  ;  whilst  aneurysm  of  the  third  portion  might 
exist  without  any  venous  signs  whatever.  Ulcerative  com 
munications  may  occur  between  a  trunk  vein  and  the- 
aneurysm  sac,  causing  a  booming  or  purring  murmur- 
continuous  during  systole  and  diastole. 

There  is  no  regular  priority  or  order  of  pressure  signs 
in  a  thoracic  aneurysm,  since  they  depend  upon  the  site  of 
origin  and  the  line  of  extension  of  the  sac.  As  a  rule, 
aneurysm  of  the  first  part  tends  to  extend  upwards  and  to  the 
right,  and  is  attended  by  early  aortic  regurgitation,  and 
sooner  or  later  by  venous  cedema.  Aneurysm  of  the  second 
portion  generally  extends  backwards  and  has  laryngeal  sym- 
toms  as  the  most  marked  feature.  In  the  third  portion  the- 
symptoms  may  be  mos^  obscure,  but  there  is  generally  a 
history  of  pain  in  the  mid-dorsal  region  and  of  dysphagia.  A 
notable  feature  in  all  cases  is  the  remission  and  fluctuation  of 
symptoms.  Signs  of  pressure  on  a  certain  structure  may 
disappear  entirely  for  a  time,  to  be  succeeded  by  pressure  on 
a  totally  different  organ. 

Prognosis. — The  disease  is  almost  always  sooner  or  later 
a  fatal  one.  The  termination  of  a  case  may  result  in  (i)- 
Rupture  externally  through  the  chest  walls,  or  internally 
into  pleura,  pericardium,  oesophagus,  bronchial  tract,  or  other 
outlet,  with  immediate  death.  Rupture  into  the  pericardium, 
however,  is  often  preceded  by  a  warning  pericarditis.  Ex- 
perience also  shows  that  it  is  tlie  smaller  aneurysms  which 
rupture.  (ii)  Cure,  by  the  formation  of  a  laminated  clot 
filling  the  sac  (rare),  (iii)  Death  from  exhaustion,  due  to 
pain  and  to  pressure  on  nerves  or  other  structures. 
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Treatment. — The  chief  aim  is  to  give  rest  to  the  body,  and 
also  to  the  heart,  so  as  to  prevent  further  enlargement  of  the 
sac,  to  obviate  its  rupture,  and  to  favour  clotting.  Therefore 
the  patient  should  avoid  exertion,  excitement,  and  severe  mus- 
cular efforts.  The  diet  should  be  spare,  unstimulating,  and  free 
from  alcohol  if  possible.  Spirits  especially  appear  to  produce 
.an  irritating  effect.  By  these  means  we  hope  (i)  to  reduce  the 
number  of  the  heart-beats  per  diem ;  (ii)  to  diminish  the  blood 
volume  passing  through  the  sac  ;  (iii)  to  reduce  the  force  of 
blood  pressure  and  current  in  the  sac,  and  so  favour  gradual 
blood-clotting.  With  these  points  in  view  Tufnell  advocated 
perfect  rest  in  bed,  aided  by  sedatives  if  necessary,  for  six 
months  ;  daily  relief  of  the  bowels  by  laxatives ;  and  a 
restricted  dietary  consisting  of  ten  ounces  of  solids,  with 
eight  ounces  of  fluid  per  diem,  divided  into  three  meals. 
Such  treatment,  however,  is  tolerated  with  difficulty  only. 
Balfour  advocates  iodide  of  potassium  (grs.  v.  to  xx.  t.d.). 
This  may  be  tried  along  with  the  Tufnell  treatment.  The 
use  of  the  drug  is  especially  indicated  in  syphilitic  cases. 
Ice-bags  may  be  applied  when  the  sac  is  pushing  its  way  to 
the  surface,  but  the  weight  is  often  intolerable.  To  surgery 
we  are  indebted  for  heroic  treatment,  such  as  puncturing  the 
sac  with  insulated  needles  and  passing  an  electric  current 
throuah  it  :  or  thrusting  iron  wires  or  needles  or  horsehair 
into  the  sac  with  a  view  to  favour  coagulation  ;  or  ligature  of 
one  or  more  of  the  primary  vessels  springing  from  the  arch. 
But  so  far  as  we  know  these  procedures  hasten  the  fatal  event. 
Exception,  perhaps,  may  be  made  in  favour  of  ligature  of 
vessels,  which  appears  to  have  prolonged  life  in  some  few 
instances.'  Wooldridge  advocated  the  injection  of  fibrinogen 
into  the  sac,  and  his  arguments  were  based  on  sound  scientific 
experiment.  Ergot  of  rye  yielded  good  results  in  Dr.  Sibson's 
hands.  Pain  may  be  relieved  by  opium,  belladonna,  or  by 
bleeding. 

Seeing  that  an  estimate  of  tlie  probable  duration  of  life  in 
■cases  of  aortic  aneurysm  is  necessarily  so  difficult,  it  is  an  open 
question  whether  in  the  case  of  a  bread-winner  it  were  not 
'  See  Barwell,  International  Encyclopcedia  of  Surgery. 
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better  to  ad\ase  the  sufferer  to  follow  a  light  occupation  as- 
free  from  excitement  as  may  be,  and  at  the  same  time  to  take 
such  precautions  in  diet  and  mode  of  life  as  are  most  con- 
ducive to  avert  the  unfavourable  ending. ' 

ABDOMINAL  ANEURYSM 

Definition — Aneurysm  occurring  in  the  course  of  the 
abdominal  aorta  or  its  branches.  The  following  description 
applies  to  the  abdominal  aorta  only. 

Causation. — Nothing  beyond  the  usual  causes  common  to 
thoracic  aneurysm  (p.  455),  except,  perhaps,  certain  occupations 
as  carpenters,  shoemakers,  farriers,  who  are  prone  to  receive 
injuries  to  the  abdomen. 

Signs. — The  shape  of  the  abdomen  is  normal,  and  there  is 
no  bulging  unless  the  aneurysmal  sac  be  very  large ;  nor  is  there 
dulness  as  a  rule,  the  sac  being  overlapped  by  resonant  bowel. 
A  tumour  can  usually  be  felt  over,  and  in  the  length  of,  the 
abdominal  aorta,  and  therefore  in  the  epigastric  or  in  the 
upper  umbilical  region  ;  it  pulsates,  is  expansile  and  mobile, 
and,  as  proving  its  connection  with  aorta,  it  still  retains  these 
characteristics  when  the  patient  rests  in  the  knee-elbow 
position. 

The  aneurysm  is  attended  by  a  deep-seated  pain,  as  a  rule 
extending  from  loins  to  thighs,  groins,  and  abdominal  walls 
(branches  of  lumbar  plexus).  It  may  be  further  complicated 
by  nausea,  vomiting,  or  distress  after  food  (pressure  on 
stomach),  by  jaundice  (obstruction  of  common  bile  duct),  by 
pain  after,  or  difficulty  in,  micturition  (pressure  on  bladder), 
by  scanty  urine  (pressure  on  ureter),  by  oedema  of  lower  limbs 
(obstruction  to  inferior  vena  cava),  or  by  rapid  emaciation 
( pressure  on  thoracic  duct).  A  sy.stolic  thrill  is  usually  present, 
and  auscultation  detects  a  murmur  synchronous  with  tlie 
expansion  of  the  sac.  It  is  necessary  to  remember  that  a 
murmur  may  be  produced  in  hen-lth  by  compressing  the  aorta 
with  a  rigid  stethoscope.  When  the  thigh  is  elevated  the 
femoral  pulse  often  assumes  the  '  water-hammer  '  (collapsible) 
'  See  Medical  Society's  Transactions,  vol.  xiii. 


462 


DISEASES  OF  THE  BLOOD-VESSELS 


type,  or  presents  comparative  weakness  as  compared  with  the 
radial  pulse. 

Diagnosis. — (1)  Aneurysm  of  Cosliac  ^a3is.— The  tumour  is 
situated  very  high  up,  far  above  the  level  of  the  xiphoid  carti- 
lage. It  would  cause  circulatory  disturbances  in  stomach,  liver 
and  spleen,  and  be  attended  by  difficulty  of  breathing,  radiating 
girdle  pains,  and  other  signs  of  pressure  on  diaphragm  and  its 
crura.  Its  existence  can  rarely  be  diagnosed  until  the  sac 
assumes  large  dimensions. 

(2)  Aneurysm  of  Superior  Mesenteric. — Pulsation  ceases 
in  the  sac  and  in  the  iliac  vessels  on  compressing  the 
aorta  above  the  tumour.  The  tumour  is  movable  before 
adhesions  to  neighbouring  structures  have  taken  place.  The 
common  iliac  vessels  move  on  pushing  the  sac  away  from 
the  middle  line.  Aneurysm  of  the  superior  mesenteric  is 
extremely  rare. 

(3)  Titmours  of  Mesentery. — Such  as  malignant  or  benign 
new  growth  or  tubercular  mass.  Here  the  pulsation  is  not 
expansile  ;  there  is  usually  no  bruit ;  and  the  growth  of  the 
tumour  is  more  rapid  than  in  aneurysm. 

(4)  Uterine  Tumours,  including  pregnancy,  may  simulate 
abdominal  aneurysm.  They  are,  however,  solid  ;  they  grow 
from  the  pelvis  ;  and  their  nature  would  be  diagnosed  easily 
by  vaginal  examination. 

(5)  Abnormal  Pulsation  and  Phantom  Tumours  occur  in 
hysterical  women.  A  similar  pulsation  would  be  found  in 
the  carotids.  Phantom  tumours  vary  in  size  from  day  to  day  ; 
they  disappear  under  an  anaesthetic  ;  and  they  are  attended 
by  tension  of  the  abdominal  walls. 

Treatment. — (1)  Palliative. — Rest  and  a  restricted  diet 
should  be  enforced.  The  bowels  should  act  daily,  and  without 
effort.    (See  Thoracic  Aneurysm.) 

(2)  Curative. — -We  may  try  the  effects  of  pressure  on  the 
aorta  above  the  sac,  by  means  of  a  tourniquet,  or  a  graduated 
weight,  or  by  the  fingers.  The  bowels  should  be  freely  emptied 
beforehand.  Care  should  be  exercised  against  undue  pressure 
which  might  injure  the  gut  and  other  structures.  We  may 
further  try  the  effects  of  prolonged  rest,  with  large  doses  of 
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iodide  of  potassium  (gr.  xv.  t.d.),  or  combine  these  means  with 
restricted  diet  (Tufnell).    (See  Thoracic  Aneurysm.) 

THROMBOSIS 

Definition. — Coagulation  of  blood  within  the  heart  or 
vessels,  during  life. 

Causation. — The  real  cause  is  the  formation  of  fibrine  by 
the  union  of  fibrinogen  and  paraglobulin  in  the  presence  of  the 
fibrine  ferment,  the  paraglobulin  and  ferment  being  set  free 
only  by  the  destruction  of  the  white  corpuscles.  It  is,  how- 
ever, necessary  that  the  blood  should  be  in  contact  with  dead 
matter,  or  with  altered  living  tissues.  The  exciting  causes 
may  be  grouped  under  three  headings,  viz.  : 

1.  Stagnation  op  Blood,  as  in  general  weakness,  exhaus- 
tion after  fever,  or  in  the  uterine  veins  after  parturition. 

2.  Injuries  to  Vessels,  such  as  ligation,  puncture, 
bruising. 

.3.  Blood  Changes,  as  in  pyaemia,  septic  and  other 
fevers. 

The  change  may  occur  in  the  ventricles  or  other  cardiac 
cavities,  or  in  an  artery,  capillary,  or  vein.  A  favourite  site 
is  in  such  parts  of  the  circulation  where  the  current  is 
sluggish  or  forms  eddies  and  '  backwaters,'  as  among  the 
musculi  papillares  at  the  apex  of  a  ventricle,  and  the  pouches 
behind  the  venous  valves. 

Pathology. — Four  distinct  varieties  of  thrombus  are  recog- 
nised. 

1.  Red  Thrombus,  which  forms  whenever  a  portion  of 
blood  is  cut  off  from  the  circulation,  as  in  an  artery  immedi- 
ately above  a  ligation.  Here  the  whole  constituents  of  the 
blood  are  concerned  in  its  formation. 

2.  White  Thrombus,  formed  by  the  adhesion  mainly,  if 
not  entirely,  of  white  corpuscles  to  the  inside  of  a  vessel  at  the 
site  of  some  injury.  The  leucocytes  adhere  to  the  surface  of 
the  vessel  which  is  roughened  hy  the  injury,  and  are  increased 
in  quantity  by  successive  waves  somewhat  similar  to  the 
augmentation  of  a  snowball.    Subsequently  all  traces  of  the 
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corpuscles  disappear,  or  at  least  only  a  few  may  be  seen  ;  the 
resulting  mass  being  a  fibrinous  coagulum  due  to  the  disinte- 
gration of  the  corpuscles  and  the  deposit  of  fibrinogen  from 
the  blood  plasma. 

3.  Mixed  Thrombus,  in  which  a  sufficiency  of  ferment 
exists  to  foi-m  a  coagulation  of  the  entire  blood.  It  is  there- 
fore red  with  alternation  of  deposits  of  white  coagulum. 

4.  Hyaline  Thrombus,  resulting,  apparently,  from  pres- 
sure on  the  coagulum,  which  is  thus  converted  into  a  white 
structureless  plug  adhering  to  the  vessel  walls,  without  any 
definite  limiting  boundary. 

Changes  and  Subsequent  Results. — (a)  Stain. — The  coagu- 
lum may  become  tinted  brown  from  infiltration  of  colouring 
matter  washed  out  from  the  blood  corpuscles,  (b)  It  may 
soften.  This  change  commences  at  the  centre,  which  liquefies 
into  a  dirty  brown  juice,  consisting  of  debris  of  the  thrombus. 
This  softening  extends  centrifugally  until  ultimately  a  cyst 
may  form,  which,  bursting,  would  dischai-ge  its  contents  into 
the  circulation,  (c)  It  may  shrink,  and  become  hard  from  the 
deposit  of  lime  salts  (phlebolith).  (d)  It  may  become  organised. 
The  thrombus  is  disintegrated  by  round  cells,  probably  of  in- 
flammatory origin,  and  at  the  same  time  it  is  traversed  by 
capillaries  which  spring  from  the  vasa  vasorum  of  the  contain- 
ing vessel.  Thus  the  clot  is  formed  into  a  vascular  body  which, 
subsequently  developing  into  connective  tissue,  contracts  and 
permanently  obliterates  the  lumen  of  the  vessel. 

The  chief  results  of  thrombosis  may  be,  (1)  Embolism  from 
detachment  of  a  fragment  which,  being  carried  into  the  circu- 
lation, is  arrested  by  some  distant  vessel.  (2)  Phlebitis,  which 
is  local,  but  often  of  severe  character,  causing  adhesion  of  the 
vessel  to  its  surrounding  tissue.  (3)  Passive  congestion  and 
oedema  of  parts  behind  the  obstructed  vein.  This  does  not 
usually  occur  until  the  later  stages.  (4)  Gangrene.— This  is  a 
somewhat  rare  result,  and  occurring  in  elderly  subjects  is 
usually  associated  with  a  feeble  heart  and  diseased  artei'ies.' 
'  See  Coats's  Manual  of  Pathology, 
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EMBOLISM 

Definition. — The  obstruction  of  the  lumen  of  an  artery  or 
of  a  capillary  by  some  migratory  foreign  body. 

Causation. — Any  solid  matter  circulating  in  the  blood, 
■whether  it  be  (1)  a  detached  portion  of  a  thrombus,  or 
valvular  vegetation ;  (2)  a  parasite ;  (3)  a  piece  of  new 
gro\vth  ;  or  (4)  a  particle  of  cretaceous  matter.  Air  even, 
although  not  coming  within  the  definition  of  a  solid,  may 
also  act  in  a  similar  mechanical  way.  The  introduction  of 
air  may  take  place  through  the  uterine  sinuses  after  partu- 
rition, or  by  operations  in  the  neck,  involving  the  jugular 
or  other  veins.  Fatty  embolism  also  occasionally  occurs 
after  operations  on  adipose  tissues,  or  subsequent  on  injury 
to  bones,  or  as  a  complication  of  diabetes.  The  dissemination 
of  pyaemia,  and  other  septic  diseases,  must  also  be  regarded 
as  embolic. 

Patholo^. — The  embolus  derived  from  one  or  other  of  the 
above  sources  is  found  m  an  artery  or  in  a  capillary.  The 
chief  exception  occurs  in  the  portal  vein,  which  is  practically 
an  artery  in  its  method  of  distribution.  Further,  it  is  mostly 
arrested  at  the  bifurcation  of  a  vessel ;  it  may  have  passed 
readily  through  a  primary  artery,  but  could  not  pass  one  of 
its  divisions.  It  not  infrequently  moulds  itself  astride  the 
bifurcation,  or  it  may  be  divided  into  two  portions,  one  for 
each  subdivision. 

Changes  and  Subsequent  Kesults. — The  changes  which 
r  after  embolism  are  not  so  much  seen  in  the  obstructing 
:ly  itself  as  in  the  immediate  vascular  zone.  Thus,  (1)  on 
h(>th  sides  of  the  embolus  thrombosis  takes  place,  the  clot 
extending  usually  as  far  forward  as  the  nearest  distal  branch 
and  as  far  backwards  as  the  last  proximal  branch.  (2)  As  a 
result  of  this  obstruction,  an  effort  of  repair  is  seen  by  the 
j)roduction  of  increa.sed  pressure  in  the  collateral  circulation, 
which  may  be  sufficient  to  carry  on  the  7iutrition  of  the 
part.  (?))  If,  however,  the  collateral  arterial  pressure  be  in- 
sufficient, infarction  occurs  on  the  distal  side  of  the  embolus. 
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This  infarction  is  necessarily  wedge-shaped,  owing  to  the 
pressure  on  the  distal  side  of  the  obstructed  artery  being 
reduced  to  such  a  degree  as  to  allow  the  venous  blood  to 
extend  backwards  into  the  capillary  tree  which  is  the  termi- 
nation of  the  plugged  vessel,  and  also  to  permit  of  free  access 
of  blood  from  surrounding  vessels. 

The  capillaries,  thus  deprived  of  fresh  blood,  lose  their 
nutrition,  and  also  allow  free  diapedesis  and  hasmorrhage,  the 
surrounding  parts  being  infiltrated,  forming  a  liKmorrlbagic 
infarction.  Subsequently,  sloughing  results,  partly  from 
pressure  of  the  extra vasated  blood,  and  partly  from  want  of 
nutrition. 

Occasionally,  as  in  the  spleen,  necrosis  occurs  at  once, 
before  collateral  engorgement  has  had  time  to  take  place.  The 
infarction  then  is  pale,  it  still  retains  its  wedge  shape,  and 
eventually  contracts  and  cicatrises  (white  infarction). 

Examples  of  restitution  of  circulation  are  seen  in  obstruc- 
tion to  arteries  of  the  limbs  and  muscles,  in  which  collateral 
anastomoses  are  free,  and  the  results  not  generally  serious. 

In  'end'  arteries,  however,  in  which  anastomoses  are 
scanty,  or  even  absent,  there  is  no  restitution  of  the  circula- 
tion, and  the  results  are  correspondingly  serious.  '  End ' 
arteries  are  seen  in  the  brain,  spleen,  kidney,  pulmonary  and 
portal  veins,  retinal  artery,  ifec.    (See  Coats,  oj>.  cit.) 

RAYNAUD'S  DISEASE 

Definition. — A  local  asphyxia  and  symmetrical  gangrene 
of  the  extremities. 

Causation. — Aye. — It  is  most  common  in  children  or  in 
early  adult  life,  between  eighteen  and  thirty.  Sex. — An 
excessive  preponderance  of  cases  are  females.  Season. — The 
disease  prevails  I'd  cold,  damp  weather,  and  is  comparatively 
rare  in  summer.  Constitutional  Defects. — The  majority  of 
cases  are  either  feeble  and  ill-nourished  children,  or  adults 
with  defective  circulatory  systems,  whether  it  be  enfeebled 
ventricular  action,  or  some  fault  or  weakness  in  tiie  blood- 
vessels themselves. 
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Pathology. — The  sites  of  the  chief  pathological  changes 
are,  the  tissues  on  the  terminal  phalanges,  or  on  the  nose,  ex- 
ternal ears,  and  other  exposed  parts  which  are  furthest  from 
the  circulatory  centre.  The  actual  pathology  is  still  unsettled. 
By  some  the  disease  is  regarded  as  (1)  a  peripheral  neuritis. 
But  against  this  must  be  urged  the  fact  that  all  gangrenes  are 
attended  by  inflammation  of  the  nerve-endings  in  common 
with  the  other  tissues  of  the  part  ;  further,  if  the  primary 
lesion  be  neuritis  we  should  expect  it  to  be  chronic  and  per- 
sistent in  its  duration,  regularly  painful,  and  eventually 
causing  some  trophic  lesion  other  than  local  death.  (2)  Some 
.again  regard  the  disease  as  a  local  arteritis .  If  this  be  so,  it 
would  be  very  unusual  for  such  a  lesion  to  disappear  and  be 
apparently  cured  in  one  or  two  days.  (3)  Others  look  on  the 
changes  as  being  due  to  spasm  of  the  arterioles.  This  view 
commends  itself  to  us.  It  woiild  appear  that  there  occur,  in 
the  course  of  the  disease,  local  storms  which  have  centres  of 
greatest  intensity  over  the  fingers,  toes,  ears,  and  nose,  pro- 
ducing damage  which  may  be  repaired,  the  tissues  withstand- 
ing even  the  renewal  of  outbreaks  on  the  morrow  or  at  subse- 
quent dates  ;  on  the  other  hand,  the  damage  caused  by  the 
outbreak  may  be  so  great  as  to  amount  to  gangrene  and  loss 
of  parts.  This  view  is  confirmed  when  we  note  that  the 
gangrene  spares,  or  at  least  comparatively  rarely  attacks,  the 
thumbs  and  great  toes,  which  are  extremely  well  supplied 
vascularly,  and  also  the  outer  sides  of  the  little  toes  and  inner 
sides  of  the  little  fingers,  all  of  which  have  a  separate  and 
undivided  digital  artery. 

Symptoms. — The  chief  symptoms  consist  of  a  symmetrical 
gangrene  of  the  toes  or  fingers. 

It  must  not  be  understood  that  in  every  case  the  conditions 
run  on  to  gangrene.  They  frequently,  and  in  the  early  stages 
alway.s,  stop  short  of  local  death  ;  indeed  the  stages  may  be 
variously  described  as  local  syncope,  followed  by  local  asphyxia, 
and  subsequently  Vjy  gangrene.  The  other  chief  characteris- 
tics of  the  disease  are  its  .symmetry  and  its  paroxysmal  re- 
currences. 

The  disease  is  frequently  ushered  in  with  yawning  or 
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vomiting ;  the  extremities  tend  to  become  cold  or  blue 
htemoglobinuria  of  an  intermittent  type  is  of  common 
occurrence.  Then  the  fingers  or  toes,  thej'  ears  or  nose, 
become  dead  and  cold,  this  condition  lasting  from  a  ie\Y 
minutes  to  some  hours.  Subsequently  to  the  anajsthesia  the- 
tingers  are  livid  and  cyanosed  ;  and  ultimately,  as  stated 
above,  gangrene  may  occur. 

But  the  anaesthesia  and  the  cyanosis  are  not  necessarily 
permanent ;  they  are  usually  fugitive  in  character — here  to- 
day and  gone  to-morrow.  A  finger  which  to  all  appearances, 
was  about  to  lose  its  terminal  bone,  nail,  and  skin,  may  on 
the  next  visit  show  little  or  no  trace  of  the  threatened  local 
death  ;  the  disease  did  not  go  beyond  temporary  asphyxia  in 
this  case.  Nor  is  the  discoloration  permanent :  that  is  to- 
say,  the  circulation  is  only  stagnant ;  there  is  neither  ecchy- 
mosis  nor  diapedesis  of  blood-cells  to  cause  permanent  darken- 
ing of  the  skin.  The  pain,  however,  whilst  there  is  discolora- 
tion, is  usually  exquisitely  acute. 

The  gangrene  is  not  extensive  ;  it  is,  as  a  rule,  limited  to 
the  skin  and  tissues  in  relation  with  the  ungual  phalanges,  or 
to  the  cartilages  of  ears  and  nose  and  skin  over  them.  Occa- 
sionally, however,  it  does' extend  to  the  deeper  structures,  or 
it  may  travel  backwards  so  as  to  cause  the  destruction  of  a 
hand,  foot,  nose,  or  ear. 

The  parts  which  are  affected  are,  as  stated,  the  toes, 
fingers,  ears,  and  nose  ;  but  other  localities  may,  though  rarely, 
be  affected.  It  is  this  partiality  for  certain  exposed  situations 
which  makes  us  pronounce  for  the  vascular  theory  of  the 
disease.  Besides,  its  symmetrical  tendency  is  remarkable. 
If  one  toe  is  affected,  not  only  is  its  opposite  fellow  invoh  ed, 
but  often  to  the  very  same  degree  ;  a  similar  remark  applies 
to  the  fingers  and  to  the  ears.  The  little  fingers  and  toes,  the 
thumbs  and  great  toes,  often  escape,  for  anatomical  reasons 
probably. 

Occasionally  during  the  attacks  there  is  effusion  into  one 
or  more  of  the  larger  joints,  suggesting  the  association  of  the 
disease  with  rheumatism. 

Should  the  local  asphyxia  go  on  to  gangrene,  it  is  generallj- 
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•completed  in  about  ten  days.  On  the  other  hand,  if  the 
disease  stops  short  of  gangrene  recovery  is  usually  ushered  in 
by  a  sort  of  crisis  which  is  attended  by  the  passing  of  much 
urine  containing  oxalates  in  large  quantities. 

Treatment. —  Almost  entirely  expectant.  Relieve  the 
intense  pain  by  opiates  ;  Nature  must  do  the  rest.  The 
application  of  electricity  to  the  affected  parts  has  been  ad- 
vocated, and  results  so  far  seem  to  have  been  fairly  good. 
Immerse  the  limb  in  a  basin  of  salt  and  water  ;  place  one 
pole  of  a  constant  current  battery  on  the  upper  part  of  the 
limb  and  the  other  pole  in  the  basin,  thus  converting  the  salt 
water  into  an  electrode.  Use  as  many  cells  as  can  be  tole- 
rated, and  '  make  and  break '  contact  so  as  to  get  frequent 
contractions  of  the  limb. 

Shampooing  and  massage  have  also  been  advocated. 
Nitrite  of  amyl  also  has  been  prescribed  with  a  view  to  relax 
the  spasms  of  the  arterioles. 

If  gangrene  actually  occur,  and  is  superficial  only,  the 
expectant  treatment  is  best.  The  parts  should  be  left  alone, 
except  that  they  should  be  covered  with  cotton-wool  and 
shielded  from  the  air.  If  the  gangrene  extends  deeper, 
amputation  of  digits,  or  even  of  limb,  may  be  necessary. 

[See  Raynaud's  '  Thesis,'  with  Dr.  Barlow's  appendix, 
New  Sydenham  Society,  1888  ;  also  the  'Lancet,'  vol.  i. 
1887.] 

PHLEBITIS 

Definition. — Inflammation  of  the  veins. 
Causation. — Usually  a  secondary  affection.  (1)  Gout. — It 
occurs  in  gouty  subjects,  and  is  then  associated  with  either 
gouty  deposit  in  one  or  more  joints  or  other  manifestations 
f  gouty  diathesis.  (2)  Rheumatism  may  similarly  act  as  a  pre- 
<lisposing  cause.  The  phlebitis  is  then  often  symmetrical,  and 
shows  a  tendency  to  metastasis.  (3)  Pya;mia,  from  embolic 
infection,  (4)  It  occasionally  supervenes  as  a  complication 
after  Parturition.  ('))  Injlfimmatory  Extensions  from  neigh- 
bouring structures,  such  as  occurs  in  abscesses,  new  growths 
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and  the  like.  (6)  It  may  be  directly  caused  by  punctures  or 
other  Injuries  of  a  vein. 

Patholog'y. — In  nearly  every  instance  thrombosis  or  a 
periphlebitis  is  a  precedent  condition.  The  inner  coats  of  the 
vein  become  thickened  and  roughened  by  the  inflammatory 
process,  which  thence  extends  to  the  outer  coats  and  the  sur- 
rounding sheath  and  connective  tissue.  As  a  result  of  the 
inflammation  a  clot  forms,  which  increases  longitudinally  and 
extends  backwards  to  the  last  pair  of  valves  or  to  the  last 
collateral  branch.  It  also  usually  extends  forwards  to  the 
next  tributary,  so  that  the  conditions  and  subsequent  changes 
are  the  same  as  those  described  in  Thrombosis. 

Symptoms. — Inflammation  of  a  superficial  vein  is  revealed 
by  the  presence  of  a  red,  hard,  knotted  and  cord-like  swelling 
in  the  course  of  a  vessel,  attended  by  more  or  less  febrile  dis- 
turbances according  to  the  extent  of  the  lesion  and  the  size 
of  the  vein  afiected.  Other  symptoms  which  supervene  are, 
cedema  of  the  limb  or  of  the  parts  below  the  obstruction,  and 
possibly  the  formation  of  abscess  immediately  around  the 
inflamed  vessel.  Suppuration  would  be  revealed  by  local 
fluctuation  and  redness,  with  an  intermittent  temperature. 
Subsequently  the  clot  may  shrink  and,  adhering  to  the  vessel, 
become  organised  ;  or  it  may  break  down,  and  allow  of 
detached  particles  becoming  liberated  and  causing  embolic 
obstruction  in  the  pulmonary  artery  or  some  of  its  branches. 

Treatment. — Rest  is  essential.  Firm  and  equal  pressure 
should  also  be  applied  over  the  vein  by  means  of  a  flannel  or 
an  elastic  bandage.  All  liniments  and  rubbings  should  of 
course  be  forbidden,  for  fear  of  dislodging  the  clot.  Carbo- 
nate of  ammonia  may  be  given  in  large  doses,  with  a  view  to 
retard  coagulation.'  When  this  has  once  formed,  iodide  of 
potassium  may  promote  absorption  ;  but  iron  tonics  are  pro- 
bably more  useful.  Any  gouty  or  rheumatic  condition  may 
require  the  special  ti-eatment  of  those  diseases. 

'  1^.  Amnion  :  Garb  :  gi\  x. ;  Tinct :  Lavand  :  Co  :  nixv. ;  Aquaiu 
ad  5j.  Misce;  fiat  mist,  effervesoens  C!(m  Acid:  Citrici  gr.  x.;  Quininj- 
Sulph  :  gr.  j. ;  Aquam  ad  jj. 
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PUEPURA 

Definition. — A  primary  disease  of  the  blood-vessels  or  of 
the  blood,  characterised  by  subcutaneous  and  other  haemor- 
rhages. 

Causation. — (1)  Condition  of  Life. — Tt  is  nearly  always 
associated  with  want  of  exercise,  or  poverty  and  unwholesome 
dwellings,  such  as  damp,  underground  rooms,  but  it  is  not 
necessarily  due  to  deficient  quality  of  food.  (2)  Some  Consti- 
tiUional  Defect,  such  as  inherited  syphilis,  scrofulous  diathesis, 
<tc.    (3)  Neuroses. — Fright,  anxiety,  mental  depression. 

Pathology. — The  blood  is  thin  and  poor  in  quality,  the 
fibrin  being  diminished,  and  the  tendency  to  coagulation  con- 
sequently diminished.  Haemorrhages  similar  to  those  on  the 
surface  may  be  found  in  the  internal  organs. 

Symptoms. — The  disease  has  generally  some  premonitory 
symptoms  which  are  often  vague  and  indefinite.  They  mostly 
consist  of  lassitude  and  loss  of  appetite.  Then  the  charac- 
teristic signs  of  subcutaneous  haemorrhages  appear.  These 
a.ssame  various  forms  and  degrees  of  severity.  They  may 
consist  of  minute  petechial  spots,  which  appear  in  successive 
crops,  each  passing  through  the  different  stages  of  discolora- 
tion common  to  bruises.  Any  part  of  the  body  may  be  subject 
to  the  hfnmorrhages,  but  they  are  most  frequent  in  the  sub- 
cutaneous ti8.«rae3  of  the  legs  and  feet.  The  haemorrhages  may 
also  be  deeper  seated,  and  show  themselves  as  large  blotches  of 
di.scol oration  which  gradually  come  to  the  surface  as  dusky 
red  patches,  tender  to  the  touch  and  raised  above  the  level  of 
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the  skin.  They  are  not  infrequently  caused  directly  by  pres- 
sure or  injury.  Similar  extravasations  of  both  varieties  may 
be  observed  under  the  mucous  membranes,  conjunctivte,  and 
other  vascular  tissues  ;  or  there  may  be  actual  breach  of  sur- 
face and  escape  of  blood  from  the  respiratory,  digestive,  or 
genito-urinary  tracts.  The  disease  is  liable  to  remissions  and 
exacerbations.  Death  may  occur,  after  repeated  attacks,  from 
apoplexy  or  from  syncope  as  the  direct  result  of  the  hajmor- 
rhages. 

Varieties. — (1 )  Pur^mra  Simplex. — The  mild  form,  in  which 
the  haemorrhage  is  limited  to  petechite,  which  appear  in  crops. 
(2)  P.  Hmmorrhagica,  in  wliicli  hasmorrhages  occur  in  large 
amounts  subcutaneously,  or  in  the  submucous  tissues,  or  into 
cavities  and  organs.  It  is  often  rapidly  fatal  from  exhaustion. 
Other  varieties  are  mainly  based  on  differences  of  degree  and 
locality  of  hemorrhages,  and  are  symptomatic  only. 

Diagnosis. — From  Scurvy. — This  disease  is  attended  by 
swollen  condition  of  the  tongue  and  gums,  with  much  foetor. 
The  haemorrhages  also  are  much  more  copious,  and  often  pro- 
duce large  swellings  or  subcutaneous  tumours. 

Treatment. — The  main  indication  is  to  improve  the  general 
health  and  the  tone  of  the  vascular  tissues  generally.  A 
mild  aperient  should  first  be  given.  Diet  is  important.  It 
should  consist  of  Hght,  nourishing,  digestible  food  ;  fruit  may 
be  freely  added,  such  as  oranges,  lemons,  ikc.  Iron  and 
arsenic  are  of  service  as  blood  tonics.  Ergot  with  opium  may 
be  prescribed  if  the  haemorrhage  be  profuse.  When  practic- 
able remove  the  patient  to  the  seaside  or  to  some  bracing 
atmosphere.  Patients  coming  from  poor,  unhealthy  sur- 
roundings respond  to  treatment  so  much  more  readily  than 
the  rich  and  well-to-do. 

SCURVY  (Scorbutus) 

Definition. — A  blood  disease  due  to  the  want  of  fresh 
vegetables,  and  characterised  by  intense  debility  with  anajmia, 
together  with  haemorrhages  from  the  gums  and  into  the  muscles 
or  subcutaneous  tissues  of  thighs,  or  other  parts  of  the  body. 
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Causation.  ~ J <7e. — Common  in  old  people.  Climate. — 
It  is  more  prevalent  in  cold,  wet  regions,  but  by  no  means 
■confined  to  these  localities  ;  cases  have  occurred  in  the  tropics. 
Occupation. — Sailors,  lumbermen  (Canada),  and  those  whose 
occupations  entail  exposure  to  cold  and  wet,  with  a  dietary  of 
salt-  and  cured  meats.  Mental  Depression,  as  in  a  defeated 
and  retreating  army,  a  waterlogged  ship,  famines,  (fee,  with 
their  attendant  discomfort  and  want  of  proper  food. 

The  exciting  cause  appears  to  be  an  absence  of  fresh 
vegetables,  together  with  a  defect  or  excess  of  animal  food, 
w^hether  it  be  salt-cured  or  putrid. 

Pathology. — The  blood  is  pale,  thin,  the  specific  gravity 
<liminished,  but  the  fibrin  is  increased.  Examination  of  the 
,  various  organs  and  cavities  reveals  congestions,  extravasations, 
■and  exudations.  No  organ  appears  to  escape,  hence  there  is 
A  tendency  to  rapid  decomposition.  The  haemorrhages  may  be 
of  diSerent  dates  in  the  several  parts. 

Symptoms. — The  disease  is  usually  ushered  in  with  pre- 
monitory pain  in  the  back  and  limbs,  together  with  grejit 
las.situde  and  prostration.  The  patient's  face  then  b*^comes 
sallow,  anfemic,  and  puffy  ;  he  suffers  from  palpitation  and 
^lyspncjea.  He  also  has  deep-seated  pains,  especially  in  the 
hams,  the  bends  of  elbows,  extensor  surfaces  of  legs,  the 
palms,  and  in  the  deep  tissues  of  the  neck,  which  are  succeeded 
by  local  swellings  due  to  htemorrhages  corresponding  to  the 
site  of  the  pains.  In  addition  there  appear  petechise  or 
ecchymoses,  mostly  at  the  roots  of  hairs  over  the  hamstring 
ifiuscles,  or  on  the  extensor  surfaces  of  legs  and  arms.  Similar 
blotches  of  extravasation  appear  on  the  trunk,  face,  and  other 
parts  ;  they  are  irregular  in  outline,  firm  or  tough  to  the 
touch,  and  painful  as  in  a  bruise.  The  gums  become  spongy, 
recede  from  the  teeth,  and  easily  bleed  ;  the  tongue  is  red, 
raw,  and  swollen  ('  bullock's  liver ')  ;  the  breath  is  very  foul  ; 
and  the  bowels  irregular,  alternating  between  constipation  and 
diarrh(^;a.  Tlie  stools  also  are  very  offensive,  and  they  may 
contain  blood.  Ha;morrhage8  are,  in  addition,  liable  to  occur 
into  the  peiitoneal,  pleural,  or  pericardial  cavities,  or  from  the 
4'enito-uririary  tract  (kidney,  bladder,  uterus).  Exhaustion 
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increases  with  the  disease  ;  sloughings  take  place  ;  the  teeth 
become  loosened  and  fall  out  ;  old  cicatrices  reopen,  and  slight 
abrasions  of  skin  become  unhealthy  sores.  Vomiting  and 
diarrhoea  may  supervene  ;  the  pulse  becomes  more  feeble 
and  slow  ;  and  death  occurs  from  exhaustion  or  from  cerebral 
hsemori'hage. 

Complications. — Chiefly  such  as  are  due  to  extravasation 
of  blood  ;  hence  pneumonia  and  apoplexy  of  lung,  pleurisy 
with  hiemo-thorax,  cerebral  effusion,  coma,  albuminuria,  &c. 

Treatment. — Cleanliness,  warmth,  and  good  food  are 
essentials.  Procure  fresh  vegetables  as  soon  as  possible.  The 
best  antiscorbutics  are  potatoes,  yams,  and  also  those  vegetables 
which  belong  to  the  botanical  order  Crucifera'..  Fruit  also  may 
be  allowed  (lemons,  grapes),  or,  failing  these,  pickles,  lime- 
juice. 

Prevent  any  bruisings  ;  treat  superficial  ha3mon'hages 
on  ordinary  surgical  principles.  For  haemorrhage  from  the 
bowels  give  mineral  acids  (with  opium  if  necessary)  or 
tannic  acid. '  Diarrhcea  may  also  be  checked  by  similar  treat- 
ment. The  condition  of  tongue  and  gums  may  require- 
astringent  or  deodorising  washes,  such  as  decoction  of  cin- 
chona, or  Condy's  fluid. 

ANiEMIA 

Befinition. — A  general  term  widely  applied  to  all  blood 
diseases  in  which  there  is  deficiency  in  quantity  (ana3mia 
proper)  or  a  defect  in  quality  (spanremia). 

Causation. — Any  attempt  at  rigid  classification  of  the 
various  forms  of  the  disease  is  diflicult.  Experience  shows 
that  ditterentiations  are  not  so  well  marked  in  many  allied 
diseases,  and  that  a  given  case  of  amximia  may  resemble  in 
many  of  its  important  features  one  or  two  other  varieties  ^ 
in  other  words,  certain  distinct  diseases  called  aniBmia  may 
overlap,  not  only  in  their  symptomatology,  but  also  in  their 
causation.    The  tabulation  into  (a)  J'riina>-y  and  (6)  Second- 

'  1^-.  Tinct :  Opii  "ix. ;  Acid  :  Snlph  :  Dil :  mxv. ;  Aquam  ad  Jj.. 
Misce. 
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ary,  of  Fagge,  Oslei-,  and  others,  appears  on  the  whole  best :: 
that  is  to  say,  in  some  instances  anfemia  is  an  essential  or 
■pnmary  disease  of  the  blood,  in  others  it  is  a  symptom  only, 
and  therefore  secondary.  No  hard  and  fast  line,  however, 
can  be  drawn  ;  and  some  forms  of  anaemia  are  here  included 
as  primary  diseases  which  are  not  so  recognised  by  many 
authorities. 

The  following  table  includes  most  of  the  causes  : 


(a)  Primary  Ancemia 
Pernicious  anffimia 
Chlorosis  ? 
Starvation 

Occupations  and  conditions,  e.g. 

miners,  clerks,  convicts 
Senility 

Transition  fi-om  youth  to  man- 
hood 


(b)  Secondary  Ancemia 
Leucocythasmia 
Lymphadenoma 

Excessive  discharges,  e.g.  htemor- 
rhage,  diarrhcEa,  leucorrlioea, 
polyuria,  suppuration,  lactation 

Chronic  diseases  of  stomach,  spleen, . 
kidneys,  liver,  heart  (aortic  re- 
gurgitation, pericarditis) 

Specific  diseases,  e.g.  rheumatism, 
syphilis,  malarial,  typhoid  fever 

PoisonF.,  e.g.  mercury,  lead 

Parasitic  invasion,  e.g.  bilharzia 
hajmatobia,  anchylostomum  duo- 
denale 


General  Symptoms. — In  all  cases  the  countenance  is  pallid, 
the  mucous  membranes  colourless,  the  face  and  eyelids  pufTy, 
and  there  is  a  tendency  to  oedema  of  the  ankles  and  feet. 
The  digestive  organs  are  out  of  order,  and  the  appetite  is- 
dep raved.  In  addition  the  circulatory  organs  are  affected. 
Tlie  pulse  is  quickened  ;  the  heart  is  irritable  ;  palpitation  is 
frequent ;  a  soft,  systolic,  blowing  murmur  is  heard,  loudest 
generally  over  the  area  of  the  pulmonary  artery,  but  at  times 
diffused.  A  venous  hum,  continuous  during  systole  and 
dia.stole,  is  also  heard  at  the  root  of  the  neck,  especially  on  the 
right  side. 

Treatment.  —We  must  first  remove  all  predisposing  causes. 
If  the  anjomia  is  of  malarial  origin,  quinine  or  arsenic  is 
indicated.  Mercury  in  small  doses  may  be  given  in  syphilitic 
cases.  Some  preparation  of  iron  will  be  ultimately  required,  but 
the  digestive  organs  and  bowels  must  Vje  in  a  healthy  state  first. 
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Ferr.  redact,  (grs.  i.-v.)  may  be  given  with  food  ;  the  phosphate 
-of  iron  is  also  of  distinct  advantage.  The  '  proto '  salts,  how- 
•ever,  are  generally  more  efficacious  than  the  '  per '  salts. 

The  natural  chalybeate  waters  are  usually  very  efScacious, 
•and  particularly  those  which  contain  manganese  also. 

Pernicious  Anaemia  (Idiopathic  Anaemia) 

Definition. — A  disease  characterised  by  intense  progressive 
pallor  due  to  deficiency  of  red  corpuscles,  occurring  mostly 
in  adults,  and  steadily  advancing  to  a  fatal  issue. 

Causation. — The  majority  of  cases  are  females.  The  disease 
is  caused  by  pregnancy,  mental  shock,  and  other  nervous  dis- 
turbances ;  excessive  loss  of  blood,  as  after  surgical  operation, 
parturition  ;  intestinal  pai-asites.  It  will  here  be  seen  that 
it  is  in  many  instances  a  secondary  anremia  ;  but  cases  occur 
in  which  no  predisposing  cause  can  be  traced,  except  that 
there  is  often  a  previous  history  of  chlorosis  in  earlier  life. 

Pathology. — The  blood  is  diminished  in  quality  and  in 
quantity.    The  red  corpuscles  may  dwindle  to  one-half  or  even 
one-fifth  of  their  normal  quantity.    The  remainder  are  small, 
ragged,  and  granular  ;  the  hremoglobin  is  diminished,  but 
still  I'elatively  increased,  this  being  due  to  the  great  de- 
.  struction  of  cells.    They  therefore  represent  a  dwindled  colony, 
its  numbers  diminished,  but  the  remnants  relatively  rich. 
The  destruction  of  the  corpuscles  goes  on  in  the  liver  and 
.  spleen,  their  pigment  being  deposited  in  the  liver  and  other 
-organs,  and  also  appearing  in  the  urine.    Hsemoglobin  is  very 
readily  crystallised  (Copeman). 

The  body  is  not  emaciated,  but  thickly  covered  with  a 
•characteristic  yellow  fat,  the  colour  of  which  is  not  unlike  a 
•duckling.  It  is  quite  easily  recognised  when  once  seen.  The 
muscles  of  the  body  are  dusky  red,  like  a  dog's. 

Symptoms. — Pallor  which  resists  ordinary  treatment,  and 
which  is  not  apparently  due  to  any  new  growth,  or  to  disease 
of  any  organ,  is  the  principal  symptom.  This  is  followed  by  the 
usual  phenomena  common  to  ;iny  form  of  profound  amumia,  viz. 
-dyspncea,  epistaxis,  with  retinal  and  other  haemorrhages,  gastric 
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disturbances,  and  hremic  murmurs  over  the  heart  and  at  the 
root  of  the  neck.  The  temperature  is  noteworthy ;  it  is- 
irregularly  intermittent,  one  day  being  pyrexial  and  another 
subnormal,  this  probably  corresponding  to  outbreaks  of  blood 
destruction  :  the  more  marked  the  metabolism,  the  greater  the 
tissue  changes,  as  in  enteric  fever,  for  example.  With  this 
there  is  no  emaciation  ;  fat  is  rather  increased  ;  the  spleen  is 
not  enlarged  ;  but  eventually  dropsy  and  serous  effusions  take- 
place.  The  patient  also  often  complains  of  pain  and  tender- 
ness in  the  long  bones. 

The  disease  is  further  characterised  by  its  chronic  progress,, 
death  occurring  within  two  years.  The  patient  dies  from 
blood  starvation,  the  final  stage  being  marked  by  panting,, 
sighing,  wa^dng  of  arms,  as  in  death  from  haemorrhage. 

Treatment. — Prolonged  rest  in  bed  is  most  important. 
We  must  give  a  free,  nutritious  diet,  and  administer  blood' 
tonics.  Arsenic  seems  more  serviceable  than  iron,  and  may 
be  gradually  increased  until  tuxxx.  of  Fowler's  solution  can 
be  tolerated  at  a  dose.  Under  this  treatment  the  disease  has 
occasionally  been  arrested  in  its  progressive  course. 

Transfusion  appears  to  be  our  only  further  hope. 

Chlorosis 

Definition. — Presumably  a  form  of  ansemia,  common  in' 
young  unmarried  women,  producing  a  greenish -yellow  com- 
plexion, attended  by  constipation,  palpitation,  and  functional 
heart  murmurs. 

Causation — Sex  and  Age. — Young  women,  between  puberty 
and  twenty-five.  Occupation. — Dressmakers,  shop-assistants,, 
domestic  servants,  and  dwellers  in  underground  apartments,, 
or  occupiers  of  badly-ventilated  rooms.  Locality. — More  es- 
pecially a  disease  of  towns,  but  by  no  means  entirely  so.  It 
occurs  in  country  places  where  the  surroundings  are  un- 
healthy. Condition  of  Life. — It  is  far  more  frequent  in  working 
cla3.se3  than  in  those  well-to-do,  and  in  single  than  in  married 
women.  IIahiln. — It  is  always  associated  with  constipation' 
and  dyspfpsia,  and  probably  these  two  factors  are  potent  in  the 
production  of  the  disease. 
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Symptoms. — The  patient  usually  complains  of  breathless- 
ness  on  exertion,  and  dyspeptic  troubles.  Further  inquiry 
reveals  that  she  is  suffering  from  constipation,  and  amenorrhoea 
or  leucorrhffia.    She  has  a  greenish-yellow  tint  of  complexion, 

.  and  pallor  of  gums  and  conjunctivaj.  On  auscultation  there 
is  heard  a  soft  systolic  murmur  (louder  in  the  recumbent 
position — A.  E.  Garrod)  over  the  pulmonary  artery,  with 

.  accentuation  of  the  second  sound  ;  there  are  venous  hums  of 
various  intensities  and  characters  at  the  root  of  the  neck  ;  but 
there  is  no  cardiac  hypertrophy.  Her  feet  and  ankles  are 
often  oedematous.  She  is  not  emaciated,  but,  on  the  other 
hand,  is  generally  plump  and  well-nourished.  Frontal  head- 
aches and  pains  in  both  flanks  are  common,  and  she  is  generally 
listless  and  disinclined  to  exercise. 

One  or  two  symptoms  require  further  notice.    We  cannot 

■overlook  the  fact  that  such  cases  occur  almost  entirely  in 
young  unmarried  women,  at  a  period  dating  from  the  beginning 
of  sexual  activity  ;  further,  if  chlorosis  occur  in  a  married 
woman  we  have  frequently  noted  th&,t  she  has  not  borne  a 
child.  The  amenorrhoea  is  a  sequel  to  the  disease,  and  not  a 
cause.  But  there  is  considerable  range  in  the  degree  of  cata- 
menial  irregularity  ;  the  flow  may  be  scanty,  it  may  be  colour- 
less, and  it  is  believed  that  in  many  cases  it  is  entirely  absent. 

'Cessation,  however,  probably  never  occurs  ;  it  will  be  found 
that  in  chlorotics  there  is  actually  a  slight  monthly  '  show,' 
some  attempt  of  Nature,  however  feeble,  to  carry  out  her  obli- 
gations.   The  urine  is  abundant  and  pale. 

The  pain  in  the  flanks  is  not  inflammatory,  but  is  due  to 
gaseous  accumulation  in  hepatic  and  splenic  flexures  of  colon. 

The  dyspeptic  troubles  are  important.  One  patient  fre- 
quently has  pain  and  distress  after  the  lightest  food,  which 
are  only  relieved  by  vomiting.  Another  patient,  although 
having  a  depraved  appetite,  and  an  aversion  for  healthy  food, 
has  a  marked  craving  for  acids  and  sour  fruits.  She  will  eat 
for  dinner  a  little  animal  food  accompanied  bj-  a  huge  allowance 
of  pickles,  or  she  has  a  craving  for  sour  apples,  unripe  fruit, 
lemon  juice,  or  the  like.  This  class  of  case  is  by  far  the  most 
frequent. 
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Constipation  is  almost  a  constant  symptom  ;  and  the  late 
Sir  Andrew  Clark  has  ably  argued  that  chlorosis  is  mainly  due 
to  the  toxic  eflects  of  fcccal  accumulation,  a  coprsemia,  in  fact. 
Those  -who  have  had  great  experience  will  admit  that  there  is 
much  truth  on  his  side. 

When  chlorosis  has  existed  some  months,  the  patient 
frequently  returns  still  chlorotic,  but,  in  addition,  with 
symptoms  of  gastric  ulcer,  viz.  pain  after  food,  vomiting, 
which  relieves  the  pain,  and  occasionally  htematemesis.  Such 
■cases  cannot  have  been  gastric  ulcer  from  the  beginning,  with 
chlorosis  as  a  consequence,  else  there  would  have  been  vomiting, 
haimatemesis,  or  melajna  from  the  very  first.  We  must  con- 
clude, therefore,  that  there  is  a  pre-ulcerative  stage  of  gastric 
xdcer  attended  by  all  the  symptoms  of  chlorosis,  or  that  many 
cases  of  chlorosis  which  are  neglected  will  eventually  develop 
into  ulcer.    (See  Gastric  Ulcer.) 

Microscopic  examination  of  blood  shows  very  little  or  no 
diminution  in  the  number  of  red  cells  ;  they,  however,  have  a 
less  tendency  than  usual  to  form  rouleaux,  and  contain  a 
diminished  quantity  of  haemoglobin. 

Diagnosis. — The  murmur  which  attends  chlorosis  is  soft  and 
blowing  in  character,  most  frequently  systolic  in  period,  and 
loudest  over  the  base  of  the  heart.  There  is  an  absence  of 
cardiac  hypertrophy  or  dilatation.  Ansemia  accompanied  by 
these  signs,  occurring  in  a  young  woman  with  no  previous 
history  of  rheumatic  fever,  is  conclusive. 

Treatment. — Iron  acts  as  a  specific,  but  it  is  comparatively 
useless  until  the  dyspeptic  condition  is  relieved. 

Tlie  bowels  should  be  first  effectually  relieved,  by  castor  oil, 
sulphate  of  magnesia,  aloes,  or  other  aperient  ;  and  it  is  a  good 
plan  to  supplement  purgatives  by  large  enemata  of  soap  and  water 
with  one  ounce  of  olive  oil  added,  and  a  subsequent  daily  re- 
lief must  be  insisted  on.  Meanwhile,  relieve  dyspepsia  by 
alkalies,  with  dilute  hydrocyanic  acid,  bismuth,  or  nux  vomica. ' 
When  the  tongue  is  clean,  then  begin  the  iron  tonic.  The 
alkaline  preparations  are  best  tolerated,  the  acid  tincture  of 

'  JjL.  Vjxt:  Cascara :  Sagrad  :  Liq  :  mx.  ;  Acid:  Hydrocyanic:  Dil ; 
»niij ;  Sodie  Bicarb:  gr.  xv. ;  InfuH  :  Gentiann;  Comp  :  ad  jj.  Miscc. 
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the  perchloride  of  iron  often  causing  pain.  Blaud's  pill  three 
-times  a  day  is  an  admirable  preparation,  but  not  better  than 
the  Mist.  Ferri  Co.  (Griffiths'  mixture).  The  citrate  and  the- 
tartrate  of  iron  are  less  astringent  than  other  prepai-ations. 
"We  may  in  certain  cases  give  reduced  iron  (gr.  x.  t.d.)  or  the 
saccharated  carbonate  of  iron  (gr.  v.  t.d.).  An  excellent  ferru- 
ginous water  is  the  Flitwick  chalybeate  natural  water. 

Arsenic  at  times  works  wonders  when  iron  has  failed.  It 
cannot  be  tolerated  when  there  is  any  suspicion  of  gastric 
ulcer. 

Whether  iron  or  arsenic  be  selected,  it  must  be  gi\-en  for 
three  months  at  least,  as  relapses  are  apt  to  occur. 

It  will  be  found  at  the  onset  of  treatment  that  rest  in  bed 
for  a  week  or  more  is  of  great  advantage.  The  dietary  also  is 
important.  Food  should  be  given  in  small  quantities  at  short 
intervals.  Avoid  cheese,  pastry,  pickles,  and  every  article 
of  diet  which  is  in  the  least  degree  difficult  of  assimilation, 
if  stimulant  be  required  a  little  mild  ale  may  be  given,  or ,, 
better  still,  a  glass  of  Australian  Burgundy  with  the  principal 
meal. 

Leucocythsemia 

Definition. — A  progressive  disease  characterised  by  marked 
and  permanent  increase  of  the  white  corpuscles  of  the  blood, 
attended  by,  perhaps  due  to,  enlargement  of  the  spleen. 

Causation. — Age  and  Sex. — Most  frequently  in  males  be- 
tween twenty  and  fifty — the  bread-winners,  in  fact — who  are 
more  exposed  to  malaria,  syphilis,  fevers,  and  all  diseases 
"which  tend  to  produce  hypertrophy  of  spleen.  If  it  occur  in 
women  it  is  associated  with  pregnancy,  or  the  climacteric 
period,  menorrhagia,  syphilis,  and  those  depressing  influences 
which  appear  to  be  factors  in  producing  grave  disorders  of  the 
spleen  and  liver.  Ague. — Quite  25  per  cent,  of  cases  afford  a 
history  of  paludal  exposure  ;  and  this  is  probably  under- 
estimated. Patients  frequently  come  fi-om  localities  which 
were  previously  malarial  ;  and,  although  they  do  not  always 
bring  a  history  of  ague,  a  mild  or  '  dumb '  attack  may  have 
"been  overlooked. 

Pathology. — The  splenic  hypertrophy  mostly  affects  the 
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pulpy  tissue,  the  stroma  and  trabeculse  not  being  so  much  in- 
volved. At  times  the  Malpigliian  tufts  are  in  a  state  of  amyloid 
degeneration.  Local  patches  of  peritonitis  may  cause  its  ad- 
hesion to  neighbouring  organs  or  abdominal  walls,  especially 
in  cases  where  the  enlargement  has  been  rapid.  The  marrow 
of  the  long  bones  is  pale,  thin,  and  filled  with  leucocytes. 
Hypertrophic  changes  in  the  lymph  glands  and  lymphoid 
tissues  are  found  in  the  tonsils,  the  base  of  the  tongue,  the 
glands  of  the  groins,  axillae,  and  in  the  retroperitoneal  glands. 
In  some  cases  the  splenic  hypertrophy  predominates  ;  in  others, 
the  principal  lesions  are  found  in  the  lymphatic  glands,  or  in 
the  marrow  of  the  bones.  The  liver  is  enlarged,  at  the 
expense  of  the  lymphoid  tissue  surrounding  the  portal  system 
oi  vessels.    The  heart  muscle  is  fatty  and  pallid. 

Symptoms. — The  spleen  is  enlarged  eai'ly.  It  may  extend 
as  far  downwards  as  the  iliac  crest,  and  transversely  to  or 
across  the  median  line.  It  is  detected  as  a  hard,  smooth 
tumour,  with  its  long  axis  extending  from  the  left  axillary  line 
downwai'ds  and  forwards  in  the  abdomen,  its  anterior  edge 
being  sharp,  with  well-defined  notch  or  notches.  The  most 
remarkable  change  occurs  in  the  blood.  The  white  corpuscles 
increase  in  number  till  they  average  1  in  20  of  the  red,  or 
even  in  advanced  cases  1  in  3  (normal  proportion  1  to  550). 
They  also  increase  in  size,  but  their  nuclei  are  small.  In 
colour  the  blood  is  pale,  it  contains  an  excess  of  fat,  its  iron 
constituents  are  much  diminished,  and  its  power  of  coagulation 
is  materially  lessened.  Hence,  haemorrhages  are  common, 
and  may  issue  from  nose,  stomach,  bowels  ;  or  the  catamenia 
may  be  excessive  and  continuous  ;  in  addition,  there  may  be 
difficulty  in  staunching  the  wound  caused  by  slight  surgical 
operation  (teeth  extraction,  &c.),  or,  rarely,  there  may  be  loss 
of  vision  from  retinal  hicmorrhage.  The  gums  become  swollen 
and  spongy,  the  pulse  is  feeble  and  intermittent,  and  there  is 
soonfjr  or  later  general  hypertrophy  of  the  lymphoid  tissue 
throughout  the  body.  As  a  result  of  the  blood  changes, 
the  prominent  symptoms  are  ana3inia,  witli  dyspn<m,  palpi- 
tation, languor,  and  tinnitus.  The  temperature  is  either  con- 
tinuously febrile,  or  subject  to  variations  ranging  from  a 
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subnormal  level  to  101°  or  102°.  Although  the  anaemia  and 
exhaustion  are  gradually  progressive,  the  fatal  tei-mination  of 
the  case  often  supervenes  with  alarming  suddenness. 

Diagnosis. — When  the  spleen  is  palpably  enlarged,  the 
diagnosis  is  quite  easy.  In  the  early  stages  we  must  be 
principally  guided  by  the  microscopical  evidence  of  increased 
number  of  the  white  blood-cells. 

Prognosis. — Always  a  fatal  disease.  Its  duration  is 
about  two  years,  but  life  may  be  prolonged  by  treatment. 

Treatment. — Remove  the  patient  if  possible  from  a 
locality  having  any  suspicion  of  palustral  taint,  past  or 
■present.  Even  without  any  malarial  history  a  change  of  air 
often  works  great  benefit ;  a  bracing  inland  health  resoi't,  such 
as  Tunbridge  Wells  or  the  Scotch  Highlands,  is  to  be  pre- 
ferred to  relaxing  seaside  places.  As  regards  medicine,  arsenic 
is  our  best  hope.  Begin  with  ni_iv.  of  Fowler's  solution,  and 
gradually  increase  the  dose  until  in.xx.  can  be  tolerated.  At 
times  it  may  vrith  advantage  be  taken  in  combination  with 
iron,  as  the  ai-seniate  of  iron  (gr.  yV),  or  with  the  vinum  ferri. 
Valuable  adjuncts  to  our  treatment  are  the  Woodhall  Spa 
and  the  Kreutznach  waters. 

Surgeons  have  proposed  and  practised  extirpation  of  the 
spleen.  The  results  do  not  warrant  our  advising  this  step 
without  weighty  consideration.  It  is,  however,  useless  to 
perform  so  capital  an  operation  when  the  disease  is  so  far 
advanced  that  the  patient  has  not  sufficient  vitality  to  sur- 
vive. 

PLUMBISM 

Definition. — Tlie  poisonous  efi'ects  produced  on  the  system 
by  the  action  of  lead  salts.  The  disease  is  usually  a  chronic 
one. 

Causation. — The  absorption  of  any  preparation  of  lead 
into  the  system.  It  may  be  introduced  :  (i)  by  the  mouth  ;  by 
water,  ale,  cider,  wines,  taken  from  leaden  pipes  or  vessels  ; 
by  food  when  inipi'cgnated  with  lead  from  unwashed  hands. 
It   is  believed    that  the  carbonate  of  lead  is  decomposed 
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by  the  hydrochloric  acid  of  the  stomach,  and  thus  absorbed  ; 
hence  those  subjects  who  have  an  excess  of  free  acid  appear 
more  prone  to  the  affection,  (ii)  By  the  lungs,  when  it  is 
inhaled  as  a  fine  dust  in  some  of  the  manufactures  in  which 
lead  carbonate  is  used,  such  as  card-glazing,  making  of 
Brussels  lace,  &c.  (iii)  By  the  skin,  from  the  use  of  lead- 
lotions,  cosmetiques  ;  and  in  certain  occupations,  as  plumbers, 
compositors,  and  others  who  handle  lead  in  any  form. 

Pathology. — Lead  may  be  detected  in  all  the  tissues  of 
the  body,  and  in  all  the  organs  and  secretions.  A  form  of 
muco-enteritis  is  also  found  in  those  who  have  suffered  from 
colic. 

The  muscles  are  wasted,  especially  those  which  have  been 
paralysed  ;  and  in  extreme  cases  they  have  undergone  fatty 
degeneration,  as  a  result  of  their  inactivity.  There  would 
also  appear  to  be  paralysis  of  the  involuntary  muscular  fibres 
of  the  intestines,  producing  irregular  contractions,  or  even 
intussusceptions.  As  yet  there  is  some  doubt  as  to  the 
primary  lesion  caused  by  the  poison.  By  some  observers 
(Henle)  the  poison  is  thought  to  attack  the  involuntary 
muscles  ;  by  others  it  is  held  that  it  attacks  the  nervous 
system,  either  at  the  periphery,  or  at  the  anterior  horn  of 
the  grey  matter  in  the  spinal  cord. 

Symptoms. — There  is  no  regular  sequence  of  symptoms. 
The  first  indication  may  be  colic,  or  muscular  paralysis,  or 
profound  anaemia.  For  convenience  only,  the  symptoms  may 
be  grouped  into — 

(1)  Affections  of  the  Alimentary  Canal. — A  blue 
line  is  found  in  the  gums  round  the  neck  of  the  teeth,  due  to 
tlie  deposit  of  lead  sulphide  ;  the  gums  are  retracted  ;  there  is 
a  metallic  breath  ;  al.so  nau.sea,  occasional  vomiting,  marked 
constipation,  and  at  times  tenesmus.  With  tliese  there  is 
often  colic,  occurring  in  paroxysms,  the  pain  being  of  a 
tearing  character,  chiefly  referred  to  tlie  umbilicus,  worse  at 
night,  and  relieved  by  pressure.  The  abdominal  walls  at  the 
same  time  are  hardened  and  retracted. 

(2)  Nervous. — Paralysis,  first  of  the  extensors  of  the 
forearm  (extensor  communis  digitorum  is  the  first  muscle 
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involved) ;  thence  it  extends  to  other  muscles  of  the  arms, 
trunk,  and  legs.  The  extensor  ossis  metacarpi  pollicis  and  the 
flexors  usually  escape,  the  supinator  longus  being  no  exception 
to  the  rule,  and  so  do  the  interossei  and  lumbricales  ;  '  hence 
we  find  '  dropped  wrist '  or  a  stooping  and  sliuffling  gait.  The 
palsied  muscles  show  E..  D.  Ultimately  the  affected  muscles 
cease  to  respond  to  galvanic  currents  even,  and  the  deep  reflexes 
are  absent.  In  advanced  cases  there  may  be  convulsions, 
delirium,  or  insanity.  Cases  have  also  been  recorded  with 
blindness,  due  to  atrophy  of  the  optic  nerve. 

(3)  Vascular  System. — Marked  dingy  anremia  and 
cachexia,  with  diminution  both  in  the  number  of  red  cor- 
puscles and  in  the  quantity  of  lijemoglobin.  Gout  is  frequent, 
as  the  presence  of  lead  in  the  system  tends  to  arrest  the 
excretion  of  uric  acid. 

(4)  Genito-urinary  System. — Polyuria  is  a  notable 
feature,  the  urine  being  albuminous,  of  low  specific  gravity, 
and  presenting  other  signs  of  chronic  Bright's  disease. 
Abortion  occurs  in  pregnant  women. 

Diagnosis. — The  dropped  wrist  is  almost  characteristic  of 
chronic  lead  poisoning.  But  colic,  together  with  the  presence 
of  blue  line  in  the  gums,  the  pallid  and  dejected  appearance, 
can  only  point  to  lead  as  the  cause. 

Prognosis. — Favourable  if  treated  before  the  disease  is  far 
advanced.  Severe  lesions  of  the  eyes  and  kidneys  are  of 
course  permanent. 

Treatment. — (a)  Prophylactic. — The  patient  should 
either  give  up  his  occupation  if  it  brings  him  in  contact  with 
lead,  or  practise  scrupulous  cleanliness  by  washing  his  hands, 
brushing  his  teeth,  changing  clothes,  using  respirators,  &c. 
Food  should  never  be  eaten  in  the  workshop  where  lead  is 
employed.  The  lead  workers  should  be  encouraged  to  drink 
lemon-water  to  which  dilute  sulphuric  acid  is  added. 

(6)  Curative. — First  relieve  the  pain.  Colic  may  bo 
temporarily  relieved  by  the  application  of  hot  fomentations 

'  It  is  a  noteworthy  anatomical  fact  that  the  flexors  and  adductors 
are"  respectively  and  collectively  stronger  than  the  extensors  and 
abductors. 
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or  poultices  to  the  belly.  The  next  indication  is  to  procure 
an  action  of  the  bowels.  Calomel  or  castor  oil  may  be  given 
internally  in  combination  -with  opium.'  The  best  results, 
however,  are  obtained  by  administration  of  sulphate  of 
magnesia,  to  which  sulphuric  acid  is  added. ^  The  free 
acid  is  supposed  to  form  an  insoluble  salt  of  lead,  "which 
is  purged  from  the  system  by  the  magnesia  salt.  Iodide  of 
potassium  (grs.  x.  to  xv.)  has  also  been  advocated  with  a  view 
to  the  elimination  of  lead  by  the  kidneys.  A  long-continued 
course  is  necessary.  We  have  generally  seen  good  effects, 
however,  by  the  administration  of  large  enemata  of  soap  and 
water  vnth.  olive  oil,  followed  by  the  ordinary  mist,  alba  in 
ounce-and-a-half  doses  until  the  bowels  act.  The  palsied 
muscles  should  be  treated  by  electricity.  Apply  a  slowly- 
interrupted  or  constant  feeble  current  daily,  the  sittings 
lasting  ten  minutes.  Beyond  this  we  may  obtain  help  from 
iron  tonics  when  there  is  much  anaemia  and  strychnia  to  help 
to  restore  tone  to  the  affected  muscles. 


MERCUEIALISM 

Definition.— The  poisonous  effects  produced  on  the  system 
by  the  action  of  mercury.  The  condition  may  be  acute  or 
chronic. 

Acute  Mercnrialism 

Symptoms. — Mainly  those  of  an  irritant  poison.  After  a 
poisonous  dose  we  should  find  colic,  cramp  in  the  belly, 
diarrha-a  with  mucous  stools,  suppression  of  urine.  The 
tongue  is  white  and  shining  ;  there  is  a  metallic  taste  in  the 
rnouth  ;  the  skin  is  clammy  ;  the  pulse  feeble  ;  and  death  occurs 
from  collapse,  being  often  preceded  by  muscular  twitchings  and 
convulsions. 

Treatment. — Albumin  in  some  form  or  other  should  be 
administered  at  once.    Give  eggs  beaten  up  in  milk  or  flour 

'  Bf,.  Ilydrarg  :  Subchlor :  gr.  iij. ;  Pulv  :  Opii  gr.  j.    Ft.  pulv. 
'  J^.  Magnea:  Sulph:  5].;  Acid:  Sulph:  Dil:  nu. ;  AqusB  Chloro- 
fomi  ad  jj. 
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mixed  with  water  to  the  consistency  of  cream'.  Allay  thirst 
by  milk,  and  lime  water. 

Chronic  Mercurialism 

Causation. — It  is  chiefly  observed  amongst  workers  at 
trades  in  which  crude  mercury  or  the  oxide  is  used.  It  there- 
fore affects  those  engaged  in  the  manufacture  of  mirrors, 
barometers,  &c.  It  has  also  been  known  to  supervene  on  a 
long  course  of  mercurial  treatment,  whether  by  the  mouth,  or 
by  inunction,  or  by  the  use  of  mercurial  lotions.  Some 
subjects  are  particularly  prone  to  be  early  affected.  The 
poison  (the  oxide  especially)  may  enter  the  system  by  the 
respiratory  passages,  by  the  mouth  (food),  or  by  the  skin. 
Crude  mercury  itself  may  be  given  in  large  doses  without 
poisonous  symptoms. 

Pathology. — Postmortem  examination  would  reveal  a 
general  muco-enteritis,  but  especially  in  the  rectum  ;  together 
with,  it  may  be,  sloughing  and  ulceration  of  the  mucous 
membrane.  The  kidneys  are  inflamed  and  the  urinary  bladder 
is  contracted.  Careful  analysis  detects  the  presence  of  mer- 
cury in  most  of  the  tissues. 

Symptoms. — (1)  Gasteo -Intestinal. — Salivation  is,  as  a 
rule,  the  first  sign,  accompanied  by  a  silvery,  glazed  tongue 
and  a  characteristic  fcetor  of  breath.  The  teeth  become 
brittle  and  exfoliate  ;  there  is  often  a  gangrenous  ulceration 
of  gums  and  buccal  cavities  ;  and  a  red  translucent  line  at 
the  edge  of  the  gums,  has  been  observed.  With  these 
there  are  diarrhoea  and  tenesmus,  the  stools  being  of  a 
mucous  character.  (2)  Nervous. — There  are  characteristic 
tremors  of  muscles  involving  first  those  of  the  upper 
extremities,  and  gradually  extending  to  the  trunk  and  lower 
extremities.  The  gait  thus  becomes  '  dancing  '  and  irregular. 
The  tongue  is  tremulous,  and  the  speech  jerky,  as  in  dis- 
seminated sclerosis.  These  symptoms  are  followed  by  failure 
of  memory,  mental  obfuscation,  or  even  mania,  and  ultimately 
death,  preceded  by  delirium.  (3)  Renal.— The  urine  is 
scanty  or  almost  suppressed,  and  may  contain  blood. 

Diagnosis. — From  Paralysis  Agitans. — This  disease  oc- 
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•curs  usually  in  late  life.  The  muscular  tremors  are  present 
-when  the  patient  is  at  rest ;  they  seldom  involve  the  tongue,  and 
one  would  expect  to  find  the  characteristic  gait  (festination). 

From  Disseminated  Sclerosis. — This  disease  is  dis- 
tinguished by  the  presence  of  nystagmus,  the  scanning  speech, 
and  the  increase  of  deep  reflexes. 

From  Alcoholism. — By  the  history  of  drink,  the  alcoholic 
odour,  and  absence  of  salivation. 

Treatment.  —  Prophylactic. —  If  possible,  remove  the 
patient  from  contact  with  mercury.  Enjoin  strict  cleanliness 
both  as  regards  food,  clothes,  and  person.  Curative. — Give 
albumin  freely  ;  eggs,  bread,  flour,  and  milk  are  easily  avail- 
able, the  albumin  in  these  substances  forming  an  insoluble 
compound  with  mercurial  salts.  Iron  filings  have  also  been 
given  with  success.  Treat  the  buccal  symptoms  with  gargles 
of  alum  or  of  common  salt.  Opium  is  indicated  in  severe 
abdominal  pains.  Recovery  will  be  facilitated  by  vegetable 
tonics  combined  with  iodides. 

ACUTE  ALCOHOLISM  (Delirium  Tremens) 

Definition. — A  disease  due  to  acute  alcoholic  poisoning, 
characterised  by  delirium,  sleeplessness,  and  muscular  tremors. 

Causation. — (a)  Predisposing. — Age  and  Sex. — Men  be- 
tween twenty  and  fifty  are  most  frequently  afiected.  Alcoholic 
women,  although  they  occasionally  suff'er  from  delirium,  appear, 
from  their  tendency  to  secret  drinking,  to  develop  jDeripheral 
neuritis  and  other  manifestations  of  chronic  alcoholism. 
CondifAon  of  Life. — Starvation,  exposure,  and  mental  depres- 
sion. Occupation. — Publicans,  brewers'  labourers,  and  others 
whose  occupations  (or  whose  want  of  occupation)  lead  them  to 
excessive  alcoholic  consumption.  But  cases  occur  in  all  ranks 
and  callings.  Injuries  and  Febrile  Diseases. — Especially  severe 
fractures,  lacerations,  crushings ;  also  pneumonia,  specific  fevers, 
&c.  ;  but  there  is  invariably  a  history  of  previous  alcoholic 
tran.sgreasion. 

{h)  ExciTiNf;. — Alcohol,  in  some  form  or  other.  It  may 
be  produced  by  the  purest  wines  or  spirits,  but  is  more  especi- 
ally due  to  abuse  of  impure  and  adulterated  alcohol.  Most 
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frequently  there  is  a  history  of  a  suddeD  debauch  supervening- 
on  habitual  excess. 

Pathology. — The  principal  pathological  changes  are  found 
in  the  gastro-intestinal  canal.  The  mucous  membrane  of  the 
stomach  is  inflamed  (gastritis),  and  a  similar  condition  occurs 
in  the  small  intestines  (enteritis).  The  extent  of  the  lesion 
varies  from  acute  congestion  to  intense  inflammation,  with 
here  and  there  extravasation  and  hemorrhages.  The  cortex  of 
the  brain  is  usually  deeply  engorged,  and  a  similar  condition 
affects  the  medulla.  Serous  effusions  may  be  found  in  the 
pericardium  and  other  cavities.  Alcohol  can  be  discovered 
by  chemical  analysis  in  all  the  organs  and  tissues,  notably  in 
the  brain,  liver,  and  intestines. 

Symptoms. — There  are  three  diagnostic  symptoms,  xiz.  : 
sleeplessness,  tremors,  and  suspicions.  These  may  appear  at 
once,  and  with  no  premonitory  signs,  during  a  drinking  bout  ; 
but  usually  there  is  a  history  of  an  ante-delirium  state,  charac- 
terised by  loathing  of  food,  restlessness,  and  disturbed  sleep 
or  absolute  wakefulness.  Subsequently,  and  somewhat 
abruptly,  the  patient  becomes  delirious.  He  does  not  sleep, 
or  at  least  sleeps  badly.  He  has  alarms  ;  he  sees  animals, 
pionsters,  and  devils  ;  or  he  fancies  he  is  being  pursued,  or  is 
about  to  be  captured  and  tortured.  He  is  suspicious  of  his 
best  friends.  He  has  all  manner  of  delusions  and  of  hallu- 
cinations afiecting  the  senses  of  sight,  hearing,  smelling,  and 
taste.  Every  article  of  fui'niture  may  be  a  lurking  place  for 
some  devil  or  fearful  object,  or  it  may  repi'esent  to  him  some- 
thing totally  different,  whether  painful  or  pleasant.  Generally 
his  fantasies  are  of  a  distressful  character  ;  but  occasionally 
they  are  the  reverse,  and  he  imagines  his  room  is  strewn  with 
gold,  or  filled  with  beautiful  women,  or  the  walls  hung  with 
splendid  pictures,  and  the  like.  His  fancies  often  vanish 
during  the  daytime,  to  return  in  the  same  or  in  some  altered 
form|  at  night.  Or  his  delirium  may  be  related  with  his 
occupation  ('  busy  '  delirium),  and  he  must  needs,  according 
to  his  calling,  get  out  of  bed  to  draw  ale  for  customers,  or  to 
attend  some  exalted  patient,  or  to  address  the  senate,  or  to 
preach  to  a  crowded  congregation.    With  all  this  aberration 
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of  intellect  he  can  usually  be  recalled  temporarily  to  his 
senses  ;  he  is  amenable  especially  to  his  doctor,  or  to  someone 
who  has  moral  control  over  him.  We  have  often  suspected  that 
this  may,  in  no  small  degree,  be  due  to  a  tone  of  authority  of 
voice  to  which  he  is  not  continuously  accustomed. 

His  muscular  system  also  presents  marked  signs  ;  he  suffers 
from  tremors,  especially  on  movement  ;  he  has  minute 
twitchings  of  tendons  (noticeable  in  feeling  his  pulse)  which 
may  amount  to  marked  subsultus.  His  face  and  conjunctiva} 
are  congested,  and  his  expression  is  dull  and  vacant.  The 
tongue  is  foul  and  tremulous,  his  breath  offensive,  and  his 
bowels  are  irregular.  Usually  there  is  a  history  of  diarrhoea 
prior  to  his  delirium  ;  the  bowels  and  other  secretions  then 
become  locked  up  on  cessation  of  stimulants,  looseness 
returning  when  alcohol  is  again  taken.'  The  pulse  is  soft  and 
frequent,  the  rate  being  120  beats.  His  temperature  is  not 
in  accordance  with  the  amount  of  delirium.  It  is  increased, 
but  it  does  not,  as  a  rule,  except  in  severe  unfavourable  cases, 
exceed  100°  F. 

If  rigid  abstinence  from  alcohol  be  enforced,  and  food 
taken,  the  patient  may  sink  into  sleep,  from  which  he  wakes 
coherent  and  much  improved  ;  but,  on  the  other  hand,  in  spite 
of  treatment  his  symptoms  may  get  worse.  His  mental  con- 
dition then  is  more  pronounced  ;  he  may  become  maniacal 
or  suicidal ;  his  pulse  increases  in  frequency  and  becomes 
'  running ' ;  his  tongue  gets  brown  and  dry  ;  his  temperature 
increases  (103°-4-5°)  ;  his  muscular  tremors  are  more  marked  ; 
subsultus  and  carphology  are  present ;  and  ultimately  the 
patient  sinks  in  coma. 

Diagnosis. — (1)  From  Insanity. — Here  the  onset  is  gra- 
dual, the  delusions  are  more  persistent,  the  muscular  ti-emors 
are  usually  less  pronounced,  and  there  is  probably  no  history 
of  alcoholic  excess. 

(2)  FfiOM  Meningitis. — In  this  disease  the  violence  is 
greater,  there  is  intolerance  of  light  a^d  sound,  also  more  pro- 
stration and  tendency  to  coma  ;  nor  are  these  symptoms  cured 
by  sleep.  In  addition,  the  pulse  is  wiry  and  intermittent,  and 
'  A  reversed  condition  is  observed  in  the  morphia  habit. 
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the  tongue  is  not  foul,  nor  is  it  tremulous.  Should  meningitis 
occur  in  a  dipsomaniac,  the  diagnosis  is  very  difficult ;  but 
■we  should  ascertain  previous  habits. 

(3)  From  Hysteria. — Here  the  patient  is  more  obstinate  ; 
there  is  muscular  rigidity  rather  than  tremor ;  there  is  no 
rise  in  temperature  or  in  pulse  ;  finally,  a  cure  does  not 
always  result  from  food  and  sleep. 

(4)  From  Typhus  Fever. — By  the  absence  of  petechial 
rash,  and  of  the  characteristic  mousey  odour  ;  and  by  the 
history  of  alcohol. 

Prognosis. — Good,  as  a  rule.  Few  patients  die  in  their 
earlier  attacks.  The  prognosis  is  more  favourable  if  sleep  be 
procured  and  food  taken.  The  more  unfavourable  signs  are  a 
high  and  increasing  temperature,  and  a  feeble  dicrotic  pulse. 
Few  pronounced  alcohoKcs  entirely  give  up  their  evil  habits, 
and  therefore  attacks  are  liable  to  recur,  each  succeeding  one 
rendering  the  prognosis  more  unfavourable. 

Treatment. — There  are  three  main  indications,  viz  : — 

(1)  Entire  Abstinence  from  Alcohol. — There  is,  in  the  ab- 
sence of  cardiac  disease,  no  danger  in  taking  liquor  completely 
away  from  the  patient.  He  is  suffering  from  alcohol,  so  why 
continue  it  ?  It  is  idle  and  waste  of  time  to  diminish  the 
quantity  gradually.  Nor  are  there  any  good  grounds  for 
believing  that  the  delirium  is  due  to  total  abstinence  in  one 
who  was  previously  a  toper.  It  is  also  advisable  to  administer 
a  purgative,  so  as  to  get  rid  of  any  alcohol  from  the  intestinal 
canal. 

(2)  Get  the  Patient  to  take  Food.— It  is  best  administered 
in  a  liquid  form,  and  should  consist  of  milk  (three  pints  a 
day)  ;  two  eggs  beaten  up  with  the  milk  or  cooked  together 
as  a  custard  ;  beef -tea  or  beef-essences  in  quantity  equiva- 
lent to  half  a  pound  of  flesh.  If  these  forms  be  refused  we 
may  resort  to  highly-peppered  soups  or  broths,  jellies,  kc.  ; 
or,  lastly,  to  nutrient  enemata.  But  food  must  be  given  in 
some  form  or  other. 

(3)  Procure  Sleep. — The  patient  should  be  in  a  quiet, 
secluded,  and  shaded  room  ;  he  should  see  no  friends  ;  and  he 
should,  have,  if  possible,  one  attendant  only,  or  one  for  day- 
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time  and  another  at  night.  Restraint  is  not  advisable  unless 
he  be  very  violent.  It  is  as  well,  however,  to  remove  all  knives 
and  dangerous  implements,  and  also  to  secure  the  windows  and 
doors.  There  is  much  dispute  as  to  the  necessity  of  soporifics, 
but  there  can  be  none  as  to  the  value  of  sleep.  Our  own 
experience  is  decidedly  in  favour  of  such  remedies,  and  especi- 
ally opium.  If  it  be  decided  to  give  opium,  let  it  be  adminis- 
tered at  once,  in  full  doses,  and  repeated  if  necessary  ;  the 
indications  for  opium,  as  a  rule,  outweigh  those  against  it.  It 
may  be  given  in  one-grain  doses,  either  in  the  form  of  pill,  or  the 
tincture  (ir\.xv.),  every  three  hours  until  sleep  is  secured ;  some 
prefer  a  subcutaneous  injection  of  morphia  (gr.  ^).  We  may 
give  fuller  doses  at  night  and  smaller  ones  through  the  day.  If 
there  be  albuminuria,  and  for  that  reason  opiates  be  discarded 
we  may  order  chloral  (grs.  x.  to  grs.  xxx.)  or  bromide  of  ammo- 
nium (grs.  xxx.),  but  the  latter  does  not,  as  a  rule,  act  speedily 
enough.  Excellent  results  follow  the  administration  of  digi- 
talis (rr^x.  to  mxxx.,  or  more)  every  four  hours,  especially  in 
cases  where  the  kidneys  are  injured  and  the  pulse  is  feeble 
and  dicrotous.  Some  advocate  tincture  of  cannabis  indica 
(nixx.),  which  may  be  combined  with  bromides  ;  but  its  effects 
must  be  watched  with  care  ;  in  excess  it  produces  symptoms 
not  unlike  delirium  tremens  itself.  After  a  sleep  of  about 
twelve  hours  the  patient  is  practically  cured  ;  but  he  still 
requires  care  and  rest. 

Gastric  symptoms,  such  as  nausea  and  vomiting,  may  be 
relieved  by  small  doses  of  tincture  of  nux  vomica  (niiij.)  with 
ipecacuanha  wine  (lti,ij.).  Chloride  of  ammonium  is  indicated 
in  active  congestion  of  the  liver.  Subsequent  craving  for 
alcohol  is  relieved  by  tincture  of  capsicum  with  some  bitter 
infusion,  or  by  oxide  of  zinc,  or  the  mineral  acids.'  After 
recovery  the  patient  should,  if  possible,  be  removed  from  his 
injurious  surroundings  and  taken  to  the  sea-coast  or  to  some 
bracing  inland  resort.  Tonics  (quinine  and  iron)  will  be  re- 
<iuired  in  addition. 

'  fj;.    Acid  :  Nitro-Hydrochlor ;  Dil :  inx. ;  Tinct :  Capsici  Rx. ;  Spt 
Chlorofonni  »nxv. ;  InfuH  :  Chiretta  ad  jj.  Misce. 
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CHRONIC  ALCOHOLISM 

Definition. — A  condition  clue  to  the  habitual  consumption 
of  an  excess  of  alcohol,  which  produces  symptoms  pointing  to 
disease,  both  functional  and  organic,  of  the  nervous,  digestive, 
and  other  systems. 

Causation. — (a)  Predisposing. — Age. — From  early  adult 
age  to  end  of  life.  It  is  more  frequently  met  with,  how- 
ever, between  thirty  and  forty  years  of  age  than  later,  pro- 
bably owing  to  the  fact  that  alcoholics  are,  as  a  rule,  short- 
lived. Sex. — Males  especially,  but  both  sexes  predisposed. 
Heredity  is  often  strongly  marked.  Habit  and  Occupation. 
— It  may  commence  in  carelessness,  the  habitual  use  of  a 
stimulant,  '  nipping,'  business  transacted  '  over  a  glass  ' ;  it  is, 
therefore,  prevalent  amongst  commercial  travellers,  brewers' 
employes,  publicans,  cattle-dealers,  and  others.  Mental  Emo- 
tion, whether  of  a  depressing  or  an  exciting  character,  such 
as  grief,  despondency,  anxiety,  joy,  success,  hisanity. — The 
probability  seems  that  in  many  cases  a  mental  weakness 
existed  from  the  first.  When  the  habit  is  once  contracted  it 
is  astonishing  to  see  how  the  victim  is  a  complete  slave  to  it. 
It,  to  all  purposes,  is  a  form  of  insanity  ;  and  it  is  not  an 
infrequent  incident  for  a  dipsomaniac,  when  told  by  compe- 
tent authorities  that  his  propensity  will  cost  him  his  life  or 
his  position,  to  order  or  procure  more  liquor  as  soon  as  his 
friends  have  left  him. 

(6)  Exciting. — Alcohol.  In  large  towns  spirits  (whisky, 
gin,  brandy,  &c.)  are  the  prevalent  poison.  In  country  dis- 
tricts ale  is  the  predominant  drink.  Among  the  affluent,  wines 
and  spirits  appear  to  be  consumed  indiscriminately. 

Sjrmptoms. — No  subject  has  a  more  important  bearing  on 
the  previous  medical  history  of  a  patient,  with  the  exception  of 
syphilis  and,  perhaps,  acute  rheumatism.  The  quantity  of  alco- 
hol consumed  and  the  length  of  the  chronicity  vary  in  dift'erent 
individuals.  Some  appear  able  to  take  daily  for  many  years, 
and  without  any  apparent  injury,  an  amount  of  alcohol  suffi- 
cient to  permanently  injure  three  people  at  least.    Nor  is 
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there  any  order  or  priority  of  symptoms.  In  one  the  chief 
disturbance  appears  in  the  stomach,  in  another  in  the  liver, 
whilst  a  third  may  show  failure  of  nervous  system.  We 
have  therefore  classified  the  chief  symptoms  according  to  the 
various  systems. 

(1)  Gastro-Intestinal  Canal. — The  breath  is  foul  :  at 
times  offensively  sweet,  somewhat  as  in  diabetes  ;  in  others  it 
has  a  hot,  bilious  odour  ;  the  tongue  is  coated  and  ragged,  or 
abnormally  clean  and  red ;  the  throat  and  fauces  are  congested ; 
there  is  a  disgust  for  meals,  especially  breakfast ;  morning 
sickness  is  common,  even  before  there  are  physical  signs  of 
liver  disease  ;  the  bowels  are  irregular,  constipation  alternating 
with  bilious  diarrhcea.  The  liver  is  generally  enlarged  and 
tender  in  the  early  stages  ;  catarrhal  jaundice  is  not  uncom- 
mon ;  whilst  in  advanced  cases  a  bi'onzed  jaundice,  observed 
in  advanced  cirrhosis,  may  be  present. 

(2)  Urinary  System. — The  kidneys  are  not  so  often  affected 
structurally  as  one  would  suppose  ;  occasionally  there  is 
albuminuria,  with  other  signs  of  chronic  epithelial  changes 
(large,  pale  kidney)  ;  but  far  more  frequently  there  is  glyco- 
suria, with  a  low  specific  gravity. 

(3)  Cutaneous  System. — The  face  is  blotchy  fz-om  acne  ; 
the  capillaries  of  the  nose,  chin,  and  cheeks  are  engorged  ;  the 
conjunctive  are  injected  ;  and  there  is  a  blear-eyed,  heavy, 
and  listless  expression.  Further,  the  patient  is  liable  to  boils^ 
carbuncles,  and  sores  on  different  parts  of  the  limbs  and 
trunk. 

(4)  Circulatory  System. — The  heart  is  often  irritable, 
and  occasionally  gives  .signs  of  fatty  changes  ;  the  pulse  is 
permanently  accelerated  ;  valvular  disease,  especially  aortic 
regurgitation,  is  a  frequent  lesion. 

(5)  Respiratory  System.— Congestions  of  bronchial  tubes 
and  of  the  bases  of  the  lungs  are  common  ;  and  in  the  latter 
stages  pneumonia  may  occur  as  a  coin  plication. 

(6)  Nervous  System. — The  gait  is  shuffling  and  ataxic  ;  the 
patient  complains  of  want  of,  or  disturbed,  sleep  ;  his  memory 
is  deficient  or  obfu.scated  ;  and  he  may  sudor  from  epileptic 
attacks,  or  even  dementia.    Changes  in  his  moral  character 
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are,  however,  most  marked.  He  is  not  truthful ;  he  is  cumiing, 
or  dishonest ;  he  has  a  want  of  determination  and  fixity  of 
purpose  ;  he  is  often  cowardly  and  boastful ;  and  when  at  his 
lowest  depths  will  associate  with  people  much  below  his 
position,  and  will,  when  in  poverty,  consume  even  spirituous 
tinctures,  eau  de  Cologne,  or  any  liquor  containing  alcohol. 
Nevertheless,  he  clings  to  life  ;  he  hopes  for  improved  health  ; 
and  appears  joyous  and  delighted  if  his  medical  adviser  can 
only  find  the  least  improvement  in  his  symptoms. 

(7)  MuscuLAB  System. — The  voluntary  muscles  are  wasted 
(want  of  nutrition),  especially  in  the  limbs  ;  yet  his  abdomen 
increases  in  size,  and  his  figure,  which  once  may  have  been 
spruce  and  athletic,  becomes  bloated  and  frog-like.  Subse- 
quently there  is  general  wasting  of  muscular  and  adipose 
tissues  throughout  the  body  ;  and  he  dies  from  the  eflects 
produced  by  the  alcohol  on  the  liver  (cirrhosis)  or  on  the  brain 
(hemorrhage),  or  from  phthisis,  or  from  fatty  changes  in  the 
heart. 

Treatment.  —  The  only  preventive  is  total  abstinence. 
Even  after  restraint  under  the  'Habitual  Drunkards'  Act,  and 
apparent  cure,  it  is  absolutely  dangerous  to  allow  the  minutest 
quantity  of  alcohol  in  any  form.  If  alcoholism  be  a  form  of 
insanity,  as  appears  most  probable,  the  craving  produced  by 
the  slightest  transgression  after  abstinence  may  cause  a  return 
to  the  old  debauched  condition.  The  craving  may  be  amelio- 
rated by  nux  vomica,  the  mineral  acids,  capsicum,  phosphorus ; 
but  even  at  best  these  drugs  are  impotent  unless  supplemented 
by  determination  on  the  part  of  the  patient  and  watchful  care 
and  sympathy  by  his  friends.  A  change  of  air,  scenery,  and 
surroundings  are  useful.  Beyond  these,  good  wholesome  food 
is  essential,  in  order  to  repair  the  tissue  waste  and  damage. 
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ANATOMY 

The  Spleen  weighs  about  seven  ounces  in  an  adult.  It  is 
situated  in  the  left  hypochondrium,  and,  except  in  children, 
or  when  enlarged,  it  cannot  be  felt  below  the  costal  arch. 
Its  external  surface,  smooth  and  convex,  is^in  relation  with 
the  diaphragm,  which  separates  it  from  the  ninth,  tenth, 
and  eleventh  ribs.  The  internal  surface  is  concave,  and 
presents  a  vertical  fissure,  or  hilum,  the  edges  of  which  give 
attachment  to  the  gastro-splenic  omentum. 

In  front  of  the  hilum  the  spleen  is  in  relation  with  the 
cardiac  end  of  the  stomach  ;  below,  it  comes  in  contact  with 
the  tail  of  the  pancreas ;  and  behind  with  the  left  suprarenal 
body. 

The  upper  end  is  rounded,  and  suspended  to  the  diaphragm 
by  a  fold  of  peritoneum.  The  lower  end  is  pointed,  and  rests 
on  the  end  of  the  transverse  colon.  The  anterior  border  is 
sharp,  and  presents  a  well-defined  notch.  The  posterior 
border  is  rounded,  and  rests  on  the  left  kidney. 

Its  blood-supply  is  from  the  splenic  artery,  a  branch  of  the 
cffcliac  axis.  The  artery  is  tortuous,  probably  to  accommodate 
itself  to  altered  sizes  and  positions  of  the  organ.  The  splenic 
vein  joins  with  the  superior  mesenteric  to  form  the  portal 
vein. 

The  Thyroid  Gland  weighs  from  one  to  two  ounces.  It 
is  larger  in  females,  especially  during  menstruation.  It  is 
.situated  in  the  neck,  on  the  trachea,  and  consists  of  two  lateral 
lobes  joined  by  an  i.stlimus  which  runs  across  the  second  and 
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third  rings  of  the  trachea.  Each  lobe  reaches  from  about  the 
fourth  ring  of  the  trachea  to  about  the  middle  of  the  thyroid 
cartilage,  but  this  extent  is  by  no  means  uniform.  It  is  over- 
lapped on  each  side  by  the  sterno-hyoid,  sterno-thyroid,  and 
omo-hyoid  muscles.  The  edge  of  each  lobe  rests  on  the  carotid 
sheath  and  its  contents.  A  tliird  middle  lobe  occasionally 
exists. 

The  arterial  supply  is  suggestive  of  the  importance  of  the 
gland,  since  it  receives  a  superior  thyroid  branch  from  the 
external  carotid,  and  an  inferior  thyroid  branch  from  the 
thyroid  axis  of  the  subclavian  ;  both  vessels,  as  it  were,  going 
out  of  their  way  to  supply  the  gland. 

The  Suprarenal  Capsules,  one  on  each  side,  rest  on  the 
upper  end  of  the  right  and  left  kidney  respectively,  being 
connected  to  these  organs  by  areolar  tissue.  Anteriorly  the 
left  capsule  is  in  relation  with  the  spleen  and  pancreas,  the 
right  with  the  under  surface  of  the  liver,  to  which  it  is  usually 
found  adhering  when  tliat  organ  is  removed  from  the  laody. 
They  lie  on  the  respective  crura  of  the  diaphragm,  at  a  level 
with  the  tenth  dorsal  vertebra.  The  inner  border  is  in  relation 
with  the  great  splanchnic  nerve  and  the  semilunar  ganglion,  the 
aorta  also  being  in  contact  with  the  left,  and  the  inferior  cava 
with  the  right  capsule.  Their  separate  weights  are  about 
one  to  two  drachms. 
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Congestion 

Causation. — There  are  two  forms  :  [a)  Active,  resulting 
from  malarial,  typhoid,  typhus,  pyaemia,  and  other  specific 
fevers  ;  and  also  febrile  conditions  which  produce  hypera^mia 
of  this  organ,  (b)  Passive. — A  venous  engorgement,  secondary 
to  disease  of  the  liver,  portal  obstruction,  chronic  bronchitis, 
emphysema,  and  valvular  diseases  of  the  heart. 

Pathology. — The  spleen  is  enlarged,  firm,  very  red  on 
section,  and  easily  lacerated.  On  microscopic  examination 
the  vessels  are  engorged,  notably  the  smaller  arteries  and 
veins,  and  also  the  sinuses  or  venous  bags,  as  in  erectile 
tissues. 

Occasionally  there  is  rupture  of  some  of  the  vessels,  with 
extravasation  into  the  splenic  tissue  (apoplexy),  or  escape  of 
Vjlood  through  the  serous  coat  into  the  peritoneal  cavity. 

Symptoms. — The  spleen  is  enlarged.  Normally,  lying  on 
the  ninth,  tenth,  and  eleventh  ribs,  in  the  left  axillary  line,  it 
may  extend  upwards  as  high  as  the  eighth,  but  more  especially 
downwards  and  forwards  into  the  left  lumbar  and  umbilical 
regions,  so  that  it  can  easily  be  felt  on  palpation.  When  en- 
larged by  congestion  the  gland  retains  its  shape  ;  it  is  tender  ; 
it  can  \)Q  easily  manipulated  and  moved,  and  its  characteristic 
notch  detected.  It  also  ascends  and  descends  with  the  move- 
ments of  the  diaphragm. 

Acute  Inflammation 

Causation. — This  may  result  from  blows,  punctures,  and 
other  traumatism.     Medically,  however,  it  i.s  usually  the 
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result  of  infarctions,  secondary  to  fevers,  or  to  valvular 
disease  of  the  heart. 

Pathology. — When  the  whole  organ  is  inflamed  from 
injury,  it  is  enlarged,  intensely  red  on  section,  with  its 
capillary  vessels  engorged.  When  due  to  infarcts  the  in- 
flammation is  local  and  in  patches.  Infarcts  are  triangular 
in  shape,  with  their  apices  towards  the  hilus,  and  their  bases 
towards  the  convex  surface,  where  they  frequently  form 
bulgings  of  varying  sizes  under  the  peritoneal  coat.  On 
section,  an  infarcted  area  is  darker  than  the  surrounding 
part,  being  of  a  purple  or  plum  colour  ;  after  a  time  it 
becomes  pale  and  colourless  from  obstruction  of  the  cir- 
culation to  the  part ;  subsequently  the  area  may  soften  and 
break  down,  forming  a  small  abscess  ;  absorption  then  takes 
place,  leaving  a  puckered  cicatricial  tissue  ;  and,  if  it  be 
near  the  surface,  adhesion  to  parietal  peritoneum.  In  fevers 
and  in  valve  disease  the  infarcts  are,  as  a  rule,  not 
numerous  ;  but  in  pyaemia  several  small  foci  of  inflammatory 
changes  may  be  observed  in  any  given  section  of  the  spleen. 

Symptoms. — There  is  enlargement  of  the  spleen  attended 
by  febrility.  The  splenic  tumour  is  painful  and  tender  ;  it 
still  presents  a  notched  anterior  border  ;  and  it  moves  on 
respiration,  unless  extensively  adherent  to  the  stomach  or  to 
the  abdominal  parietes.  The  limits  of  the  tumour  may  vary 
from  a  slight  encroachment  upon  the  abdominal  cavity  to  an 
extension  as  far  as  the  linea  alba  in  front,  or  to  the  crest  of 
the  ilium  below,  or  backwards  as  far  as  the  dulness  of  the 
erector  spinse  muscles. 

Treatment. — Apart  from  the  treatment  of  the  primary 
disease  which  occasions  splenic  inflammation,  little  can  be 
done  beyond  leeching,  or  cupping,  supplemented  by  hot 
fomentations  and  poultices. 

Atrophy 

Causation. — Wasting  diseases  and  malnutrition  are  the 
most  frequent  causes.  It  may  also  be  secondary  to  chronic  in- 
flammation, or  the  result  of  thickening  of  its  serous  coat  after 
peritonitis. 
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Symptoms. — None  very  definite.  There  is  some  localised 
pain,  followed  by  anaemia,  and  a  decrease  of  the  normal  dul- 
ness  of  the  organ. 

Treatment  is  the  same  as  that  of  the  disease  which 
occasions  the  disorder. 

Hypertrophy 

Causation. — It  is  usually  a  secondary  complication  to 
some  blood  disorder,  such  as  malaria  (most  frequently),  or 
Hodgkin's  dise.ase,  leucocythsemia,  rickets,  hereditary  syphilis, 
and  chronic  heart  disease. 

Symptoms. — In  malarial  hypertrophy  there  are  usually 
the  symptoms  attending  prolonged  or  repeated  attacks  of 
ague.  The  skin  is  of  a  characteristic  dirty  brown  tint ;  the 
face  is  wrinkled,  and  the  expression  anxious  and  aged  ;  the 
blood  contains  an  increased  number  of  white  corpuscles, 
varying  in  amount  according  to  the  extent  and.  chronicity  of 
the  disease  ;  there  are  htemic  murmurs  to  be  heard  at  the 
various  cardiac  orifices,  notably  over  the  pulmonic  artery,  and 
also  over  the  vessels  at  the  root  of  the  neck  ;  the  stomach 
and  bowels  are  disordered  and  irregular.  On  examination  of 
the  spleen,  that  organ  will  be  found  greatly  enlarged, 
but  of  course  varying  in  degree  in  different  cases  ('  ague 
cake ')  ;  it  is  firm  to  the  touch,  generally  painless  ;  its  edge 
retains  its  sharp  outline  and  characteristic  notches.  Usually 
the  liver  shares  in  a  corresponding  hypertrophy.  Finally,  all 
subsequent  ailments  have  a  tendency  to  be  stamped  with  a 
periodicity  of  exacerbation  and  remission  of  symptoms.  The 
disea-se  is  usually  chronic  and  endemic  in  India,  but  may 
disappear  on  removal  to  a  healthier  climate.  (See  also 
Hodgkin's  Disease,  Leucocythajmia,  Rickets.) 

Pathology. — The  spleen  is  enlarged,  weighing,  it  may  be, 
eighteen  to  twenty  pounds  avoirdupois  (seven  ounces  normal 
weight),  yet  it  retains  its  relative  shape.  It  is  firm  and  hard 
to  the  touch,  from  hyperplasia  of  its  connective  tissue,  althougli 
all  its  histological  elements  are  increased.  Usually  the  organ 
has  an  increase  of  pigmentation. 
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Treatment  belongs  to  the  disease  of  which  it  is  a  sequel" 
(see  Ague,  Leucocythsemia,  &c.).  It  may,  however,  be  ad- 
visable in  certain  cases  to  apply  iodine  over  the  enlarged 
organ,  or  to  apply  belladonna  and  other  soothing  plasters.  In 
the  enlargement  due  to  syphilis,  iodide  of  potassium  with 
mercurials  should  be  given  internally. 

New  Growths 

Tubercle. — Usually  in  cases  of  acute  tuberculosis  the 
spleen  suflers  in  common  with  the  other  organs  of  the  body. 
The  tubercular  growth  may,  therefore,  be  of  the  miliary  type,  or, 
if  the  patient  survive  long  enough,  it  appears  in  the  form  of 
aggregated  yellow  masses,  which  ultimately  caseate  or  break 
down,  forming  irregular,  unhealthy-looking  abscess  cavities. 

When  the  spleen  is  involved  in  acute  tuberculosis,  the 
organ  is  enlarged  ;  it  is  usually  adherent,  by  inflammation  of 
its  surface,  to  the  abdominal  walls,  as  there  is  generally 
tubercular  infiltration  of  the  peritoneum  also. 

Malignant  New  Growth. — Primary  cancer  of  the  spleen 
is  very  rare,  although  cases  have  been  recorded.  Usually  it  is 
a  secondary  condition  ;  and  when  it  occurs,  it  begins  at  the 
hilus  and  extends  thence  along  the  vessels  and  the  trabecula? 
to  the  interior.  Encephaloid  is  the  most  frequent  form  of 
cancer.    Sarcoma  may  also,  at  times,  involve  the  organ. 

There  are  no  special  signs  or  symptoms  until  the  growth 
be  large  enough  to  cause  irregularities  in  percussion  and 
palpation. 

Lardaceous  Disease 

Definition.- — A  degenerative  change,  common  to  the  spleen 
and  other  vascular  organs  of  the  body,  produced  by  prolonged 
suppuration. 

Causation. — Phthisis,  chronic  abscesses,  caries  of  bone, 
and  other  diseases  attended  by  suppuration.  The  degeneration 
is  never  limited  to  the  spleen. 

Pathology. — The  organ  is  symmetrically  enlarged,  smooth, 
with  its  borders  rounded  and  blunt.  The  notch  in  the 
anterior  border,  therefore,  is  not  so  distinct  as  in  simple 
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hypertrophy.  The  lardaceous  material  affects  the  small 
arteries  generally,  and  also  the  Malpighian  tufts  and  the 
trabeculfe,  but  not  all  to  the  same  degree  necessarily.  The 
Malpighian  tufts  being  involved,  they  are  seen  as  pale  or 
greyish  lumps,  quite  distinct  from  the  surrounding  tissue,  and 
thus  giving  rise  to  the  name  sago  si^een.  They  stain  readily 
with  solutions  of  iodine. 

LYMPHADENOMA  (Hodgkin's  Disease) 

Definition. — A  disease  characterised  by  profound  anaemia, 
with  hypertrophy  of  the  lymphoid  tissues  throughout  the 
body,  accompanied  by  paroxysmal  pyrexia. 

Causation. — (a)  Predisposing  Causes. — Age  and  Sex. — A 
disease  especially  of  children,  or  early  adolescence,  principally 
affecting  boys.  Condition. — It  occurs  oftenest  amongst  the 
poor,  and  those  who  can  only  procure  deficient  and  im- 
proper food.  Prolonged  Irritation  of  skin,  mucous  mem- 
branes, or  any  tissue  in  intimate  relation  with  the  lymphatic 
.system.  It  may  thus  have  its  starting-point  in  decayed  teeth, 
chronic  inflammation  of  nose  or  pharynx  or  middle  ear,  or  in 
one  of  the  chronic  suppurative  diseases  of  the  scalp. 

Pathology. — It  bears  a  strong  resemblance  to  malignant 
neoplasm,  especially  to  the  sarcomata,  inasmuch  as  it  appears 
to  be  engendered  by  irritation,  at  a  period  of  life  when  the 
vascular  and  lymph  organs  appear  to  be  in  a  state  of  develop- 
ing activity. 

The  glands  which  are  afiected  may  be,  at  first,  those 
draining  the  vicinity  of  some  sore  or  irritation,  and  the  en- 
largement is  local  only  ;  but  after  a  time  induration  of  other 
lymph  glands  occurs  in  scattered  localities  ;  even  in  those  sites 
where  glands  are  agminated,  it  is  only  one  or  two  in  each 
bunch  which  become  involved  at  first. 

The  infection  then  spreads  to  neighbours  until  thcsy  form 
knotted  ma.s.ses,  the  component  parts  of  which  appear  welded 
together  so  as  to  form  lobulated  tumours.  In  the  earlier  stages 
the  glandular  increase  appears  to  consi.st  mainly  of  the  cellular 
elements  ;  at  later  dates  the  fibrous  tissue  is  principally  con- 


502 


DISEASES  OF  THE  LYMPH  GLANDS 


cerned  in  the  hyperplasia,  so  that  the  glands  consist  of  fibro- 
niicleated  stroma  ;  they  eventually  become  homogeneous,  not 
unlike  the  condition  seen  in  amyloid  degeneration.  When 
the  spleen  is  enlarged,  as  it  often  is,  it  presents  scattered 
masses,  yellowish  in  colour,  of  lymphoid  tissue,  which,  as  a  rule, 
form  trabeculfe  or  bands,  slightly  raised  above  the  cut  surface, 
but  which  may  in  transverse  sections  appear  as  rounded  or 
globular  masses.  A  similar  hypertrophy  may  appear  in  the 
liver,  kidneys,  and  intestines,  and  indeed  in  most  parts  of  the 
body,  owing  to  the  well-known  general  distribution  of  lymphoid 
tissue.  The  softer  form  of  glandular  enlargement,  that  con- 
dition when  cells  of  an  embryonic  type  are  proliferated,  is 
more  'malignant'  and  more  rapid  in  its  fatal  course  than  when 
the  glands  are  firm  and  hard  from  completed  structure.  The 
marrow  of  bones  may  be  pale,  thin,  and  filled  with  white 
blood-cells,  as  in  leucocythtemia. 

Symptoms  supervene  gradually.  Enlargement  of  lymph 
glands  may  be  first  noticed,  those  of  the  neck  being  usually 
first  involved  ;  but  similar  enlargements  may  occur  in  the 
glands  of  the  axilhe,  the  groins,  popliteal  spaces,  or  media- 
stinum. On  the  other  hand,  ancemia  may  first  attract  our 
attention.  As  a  rule,  the  an?emia  increases  with  the  enlarge- 
ment of  the  glands,  until  the  pallor  is  very  extreme.  The 
white  blood-cells  are  relatively  increased,  though  not  to  such 
a  degree  as  in  leucocythajmia.  They  are  smaller  in  size 
than  in  leucocythsemia,  but  their  nuclei  are  larger.  Beyond 
these  two  signs,  the  one  distinctive  feature  is  a  tendency  to 
paroxysmal  pyrexia.  The  temperature  may  suddenly  rise 
from  a  little  above  normal  to  102°  or  even  to  103-5°  P. 
without  any  obvious  alteration  in  the  glandular  tumours, 
except  perhaps  increased  tenderness,  and  without  any  disease 
of  respiratory,  circulatory,  or  other  organs  which  we  can 
detect  by  our  methods  of  e.xiDloration.  The  spleen  is,  as  a 
rule,  enlarged,  though  nothing  like  as  in  leucocytha^mia  ;  but 
splenic  enlargement  is  not  necessary  ;  indeed,  the  disease  may 
exist  without  it.  The  liver  also  is  usually  hypertrophied,  and 
perhaps  painful.  There  is  in  addition  a  tendency  to  htemor- 
rhages  from  all  organs  and  into  all  cavities.    Death  usually  is 
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clue  to  the  disorder  of  the  blood  ;  but  it  may  occur  from  pressure 
of  the  new  growth  on  some  vital  organ,  or  from  obstruction 
of  important  artery  or  canal  (trachea,  oesophagus,  &c.).  The 
disease  in  its  clinical  features  resembles  '  malignant '  new 
growth,  and  is  by  some,  perhaps,  rightly  considered  as  such  ;  but 
by  its  microscopical  distribution  the  new  growth  is  distinctly 
homologous,  being  merely  an  excessive  outgrowth  of  lymphoid 
tissue,  and  should  therefore  be  regarded  as  '  innocent.' 

Diagnosis. — From  LEUCOCYTHiEMiA. — The  two  diseases 
resemble  one  another  in  many  symptoms.  In  both  there  is  an 
excess  of  leucocytes  in  the  blood,  but  this  is  much  more  pro- 
nounced in  leucocythtemia.  In  the  latter  disease  also,  splenic 
hypertrophy  is  an  early  and  predominant  sign  ;  in  Hodgkin's 
disease  the  lymphatic  glands  are  first  affected,  and  the  spleen 
enlarges  subsequently  only. 

From  Scrofula. — In  this  disease  the  lymphatic  hyper- 
trophy is  not  so  general,  and  the  glands  are  not  matted.  We 
should  also  obtain  evidence  of  tubercular  deposit  in  the  lungs 
or  other  organs. 

Treatment. — Remedy  any  diseased  condition  of  mucous 
membranes  of  buccal  cavities,  such  as  hypertrophied  tonsils, 
pharyngeal  adenoids,  carious  teeth,  &c.  The  iodides  of 
potassium,  sodium,  and  ammonium  exert  important  alterative 
action  on  all  mucous  surfaces.  Large  doses  are  not  necessary, 
two  to  three  grains  of  the  iodide  of  potassium  three  times  a  day 
are  ample. 

For  the  glandular  enlargement  arsenic  is  a  valuable  remedy  ; 
it  .should  be  given  in  cautiously  increased  doses,  as  in  leucocyt- 
hamia ;  or  we  may  inject  a  solution  of  arsenic  directly  into  the 
different  groups  of  glands,  with  good  effect.  Surgery  promises 
great  help,  however.  We  have  seen  large  colonies  of  glands 
extirpated  from  beneath  the  sterno-mastoid  and  trapezius 
rriu.scles  with  marked  success.  An  indurated  gland  is  a  source 
of  danger,  and  if  it  does  not  re.spond  quickly  to  medicinal  treat- 
ment the  sooner  it  is  eradicated  the  better.  Cod-liver  oil  and 
iron  are  powerful  adjuncts  ;  and  we  may  also  order  prolonged 
residence  at  the  seaside  of  some  of  our  more  bracing  eastern 
and  northern  resorts. 
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MYXEDEMA 

Definition. — A  disease  of  adult  life,  due  to  destructive 
change  of  the  thyroid  gland,  characterised  by  a  general  mucus- 
yielding  cedema,  accompanied  by  slowness  of  movement  and 
also  of  mental  processes.    The  nomenclature  is  Dr.  Ord's. 

Causation. — («)  Predisposixg  Causes. — A^e. — Most  cases 
occur  between  thirty  and  sixty-five,  but  others  have  been 
recorded  at  all  periods.  Sex. — Females,  in  the  proportion  of 
six  to  one. 

There  is  an  absence  of  evidence  connecting  the  disease 
with  heredity,  occupation,  social  status,  or  family  history. 
As  regards  the  last  point,  the  disease  has  not  been  recognised 
sufficiently  long  for  us  to  form  any  definite  conclusion. 

(b)  Exciting  Cause. — Atrophy,  destruction,  or  removal 
of  the  thyroid  body.  This  appears  to  have  been  conclusively 
proved  by  surgical  operations  (Kocher),  by  vivisectional  re- 
search (Horsley),  and  by  pathological  examination  (Ord). 

Pathology. — Centres  on  the  thyroid  body.  This  organ  is 
involved  in  a  '  destructive  change,'  which  '  consists  in  the 
substitution  of  a  delicate  fibrous  tissue  for  the  proper  glandular 
substance.  A  similar  interstitial  development  of  fibrous 
tissue  is  also  observed  ...  in  the  skin,  and  with  much  less 
frequency  in  the  viscera,  the  appearances  .  .  .  being  suggestive 
of  an  irritative  inflammatory  process.'  Eventually  the  gland 
is  completely  atrophied  and  replaced  by  fibrous  tissue. 

Chemical  examination  of  the  various  tissues  generally 
has  revealed  the  excess  of  mucin,  especially  in  the  skin. 

Symptoms. — The  first  recognised  symptom  is  the  cedema  of 
the  skin  of  the  body  generally,  but  earliest  recognised  in  the 
face.  It  produces,  therefore,  a  characteristic  'facies.'  The 
features  are  broad,  puffy,  and  coarse  ;  the  eyelids  are  pale  and 
transparent ;  the  nostrils  broadened  ;  the  lower  lip  thickened 
and  everted ;  and  the  mouth  widened  with  its  curves  obliterated. 
Usually  there  is  a  well-defined  blush  on  the  clieeks ;  the 
skin  is  cold,  dry,  and  scaly,  especially  on  the  chest  and  on  the 
extensor  surfaces  of  forearms  and  hands  ;  there  is  an  absence 
of  perspiration  and  sebaceous  secretion,  hence  the  skin  is  harsh 
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and  wrinkled  ;  the  hands  are  broad,  clumsy,  and  expression- 
less ;  the  nails  ai-e  brittle  ;  the  hair  is  stunted,  ragged,  and 
readily  falls  out.  This  symptom  is  first  shown  in  the  scalp  : 
the  parting  of  the  hair  gets  widened  and  scaly,  and  eventually 
there  is  almost  complete  baldness.  Similarly,  the  teeth  fall  out 
and  the  gums  recede.  Frequently  there  have  been  observed 
supraclavicular  lumps  or  hypertrophies  of  the  fatty,  or  vasculai-, 
or  connective  tissues  of  this  part.  Cutaneous  sensibility  is 
blunted,  the  differentiation  of  sensations  of  heat  and  cold 
being  retarded.  Usually  the  patient  feels  cold,  and  her 
bodily  temperature  is  actually  subnormal.  She  complains 
more  of  these  symptoms  in  winter  than  in  summer.  Her 
muscular  acti^dty  is  similarly  afiected  :  the  gait  is  ponderous, 
the  movements  of  the  hands  and  of  the  body  are  slowed  ; 
thus  she  is  a  long  time  in  dressing  or  in  doing  her  household 
work,  and  she  herself  is  conscious  of  this  apparent  lethargy. 
In  addition,  there  is  usually  some  muscular  paresis  ;  the 
head  often  falls  on  the  chest,  or  she  drops  things  which  slie 
may  have  been  holding  ;  occasionally  there  is  actual  rupture 
of  muscular  fibres,  owing  to  a  want  of  co-ordination.  As 
regards  the  digestive  system,  the  tongue  is  foul  and  swollen  ; 
an  (tdematous  thickening  is  observed  in  the  palate  and  uvula ; 
speech  is  therefore  deliberate  and  the  voice  '  leathery '  in 
intonation.  The  appetite  does  not  appear  to  be  affected,  but 
the  bowels  are  generally  constipated.  The  urine  has  a 
diminished  specific  gravity,  contains  a  lessened  quantity  of 
urea,  but  does  not  contain  albumin,  or  at  least  not  until  the 
latest  stages. 

In  the  vascular  system  the  heart  and  blood-vessels  may  be 
said  to  be  normal  ;  at  any  rate,  there  are  no  constant  marked 
-signs.  But  when  the  disease  is  well-established,  h^morrliages 
are  not  uncommon  and  are  difficult  to  arrest.  Hence  there  is 
some  ri.sk  attending  teeth  extraction,  or  other  surgical  opera- 
tions, also  in  parturition  and  in  injuries  and  bruises  of  all 
sorts.    The  menstrual  flow  may  also  be  excessive. 

Nervous  symptoms  are  important,  and,  as  a  rule,  well- 
fhrfined.  Not  only  is  the  patient  slow  in  speech,  from  o'dema 
of   the  .soft  palate,  as  .stated   above,  but   she  is  slow  iu 
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thought  ;  she  fails  in  her  memory,  and,  as  a  reflection  of  this, 
her  speech  is  halting  and  deliberate  :  she  is  equally  slow  and 
painstaking  in  writing.  On  the  other  hand,  she  may  be  loqua- 
cious and  emotional.  As  regards  temperament,  the  sufferers 
are  usually  patient  and  placid,  and  they  sleep  well  ;  but  this 
calm  is  often  interrupted  by  outbursts  of  temper,  and  rudeness 
or  suspicion.  Delusions  and  hallucinations  also  are  not  uncom- 
mon. In  addition,  they  may  complain  of  headaches,  of  rheu- 
matic pains  in  the  joints,  and  of  disagreeable  tastes  or  smells, 
and  other  subjective  symptoms.  On  careful  digital  examination 
for  the  thyroid  in  a  thin  subject,  it  will  be  found  small  and 
almost  absent ;  but  estimation  of  its  size  is  so  difficult  in  an 
ordinary  subject  that  we  must  rely  on  the  general  symptoms 
narrated  above.  (See  '  Chnical  Soc.  Trans.,'  supplement  to- 
vol.  xxi.) 

Diagnosis. — From  Chronic  Bright's  Disease. — There  is^ 
an  absence  of  albuminuria  in  myxoedema.  The  expression  of 
face  also,  and  the  condition  of  the  skin  and  of  the  scalp 
complete  a  picture  which  really  has  no  resemblance  to  any  other 
disease. 

Treatment. — Till  recently  no  remedy  had  been  regarded  as 
in  any  way  arresting  the  disease.  The  patient  should  be  well 
and  warmly  clad,  and  should,  if  possible,  remove  during  winter 
to  some  warm  and  sunny  place.  Her  general  health  should 
be  improved  by  tonics,  careful  diet,  and  gentle  exercise  in 
the  open  air ;  and  we  must  direct  our  treatment  to  the 
amelioration  of  distressing  or  dangerous  symptoms  as  they 
arise. 

Dr.  Ord  has  had  good  results  from  the  use  of  jaborandi 
(tincture  n^x.  t.d.),  or  the  nitrate  of  pilocarpin  (gr.  to  gr.  i). 
We  also  have  seen  remarkable  relief  from  it  in  one  case  under 
our  care.  Its  chief  effect,  from  the  statement  of  patients,  is 
in  promoting  the  action  of  skin,  and  rendering  them  warm  and 
comfortable.  In  view  of  the  pathology,  however,  Horsley  sug- 
gested that  transplantation  '  of  a  thyroid  from  a  healthy  sheep 
to  a  myxoedematous  patient  might  arrest  the  disease,'  and  the 
experiment  was  tried  with  success.  Then  Dr.  G.  R.  Murray 
injected  the  juice  of  a  sheep's  thyroid  with  .great  benefit. 
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Subsequently  Dr.  Hector  Mackenzie  boldly  gave  a  patient  two- 
sheep's  thyroids  to  be  eaten,  with  the  result  that  there  was 
'  a  general  diminution  of  the  swelling  and  amelioration  of  all 
the  symptoms.'  (See  'B.  M.  J.'  Oct.  29,  1892).  Mackenzie, 
from  observations  made  in  two  cases,  recommends  half  a 
thyroid  every  day.  In  three  cases  under  our  own  care  we 
found  no  difficulty  in  giving  the  thyroid  when  finely  minced 
and  placed  between  bread  and  butter  as  a  sandwich.  We 
gave  half  a  gland  twice  a  week,  and  in  four  weeks  the  results 
were  certainly  marvellous. 

GOiTRE 

Definition. — Enlargement  of  the  thyroid  gland,  due  to 
hypertrophy  of  one  or  more  of  its  histological  elements. 

Causation. — Age  and  Sex. — A  great  preponderance  of 
cases  occurs  in  females  between  ten  and  twenty.  It  is  com- 
paratively rare  in  men,  and  seldom  commences  in  either  sex 
after  middle  age.  Locality. — It  prevails  endemically  in  the- 
Swiss  valleys,  in  Derbyshire,  and  other  parts  of  the  Mid- 
lands where  the  potable  water  is  derived  from  the  limestone- 
formation.  But,  singularly,  it  does  not  appear  frequently 
on  the  South  Downs,  where  the  water  is  strongly  impregnated 
with  chalk.  It  appears  in  some  way  to  be  associated  ■with 
the  commencement  of  puberty,  and  with  pregnancy.  It 
is  doubtless  propagated  by  intermarriage  of  close  relations.. 
Cases  were  more  commonly  met  with  in  Derbyshire  before 
railways  opened  out  the  country  ;  and  statistics  show  that  it 
is  les.s  prevalent  than  formerly  in  Swiss  valleys  which  are  now 
made  accessible.  It  is  intere.sting  to  observe  (and  we  have 
seen  a  number  of  examples)  that  frequently  the  children  of 
goitrous  parents  are  cretinoid,  or  at  least  imbecile. 

Pathology.  -Chiefly,  if  not  entirely,  in  relation  with  the 
tliyroi'l  gland,  which  becomes  hypertrophied.  The  hypertrophy 
may  vary  from  a  slight  fulness  of  throat  to  a  huge  pendulous 
tumour  the  size  of  a  child's  head.  Nor  is  the  enlargement 
always  symmetrical  ;  one  side  may  be  much  more  involved  than 
the  other.    Microscopically  there  are  four  varieties  of  hyper- 
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,plasia,  viz.  :  (1)  Vascular,  in  -which  the  arteries,  and  espe- 
cially the  veins,  are  enlarged  and  engorged,  the  gland  then 
being  soft  and  pulsating.  (2)  Fibrous,  in  which  there  is  an 
increased  growth  of  tlie  connective  tissue  of  the  organ — a 
cirrhosis,  in  fact— so  that  the  tumour  is  hard  and  firm.  This 
variety  frequently  undergoes  calcareous  change.  (3)  Cystic, 
in  which  the  loculi  of  the  organ  are  greatly  distended  ^vith 
iluid  or  blood,  or  a  semi-gelatinous  substance,  probably  an 
altered  condition  of  the  normal  fluid  tilling  the  vesicles.  This 
•condition  forms  a  tense,  fluctuating,  globular  tumour  ;  its 
shape,  however,  will  vai'y  according  to  the  distribution  and  size 
of  the  loculi.  (4)  A  Mixture  of  the  Preceding  Con- 
ditions.— From  some  microscopic  preparations  we  have  been 
led  to  believe  that  a  goitre  may  commence  with  one  patho- 
logical change  (say  the  cystic)  most  pronounced,  and  that 
after  a  time  this  remains  in  abeyance,  and  possibly  the  acti^^dty 
of  the  hypertrophy  may  be  transferred  to  the  vascular  or  to 
the  fibrous  tissue  elements.  All  the  various  forms  of  goitre  are 
liable  to  inflammation  and  its  results,  including  hfemorrhages 
and  suppuration. 

Symptoms. — Mainly  dependent  on  the  discomfort  and 
weight  of  the  tumour  and  the  pressure  it  exerts.  As  a  rule, 
the  enlargement  is  painless,  if  unsightly,  and  beyond  this 
there  may  be  no  trouble,  even  in  large  growths  ;  life  is  easily 
■tolerated,  and  even  heavy  manual  work  may  be  carried  on. 
But  it  may  exert  pressure  on  neighbouring  structures,  and 
give  rise  to  some  of  the  signs  of  aneurysm.  Thus,  the  trachea 
■may  be  compressed  antero-posteriorly  or  laterally,  or  it  may 
be  dislocated  to  one  side  ;  the  cesophagus  may  be  squeezed 
(dysphagia),  especially  if  the  left  lobe  of  the  thyroid  be 
greatly  involved  ;  or  there  may  be  abductor  paralysis  of 
vocal  cords  from  pressure  on  the  recurrent  lai'jaigeal  nerves. 
Should  the  goitre  extend  to  the  upper  opening  of  the  thorax, 
its  pressure  may  involve  venous  trunks,  causing  localised 
oidema  ;  or  affect  the  lower  trachea  and  bronchi,  giving  rise  to 
■cough,  stridor,  coarse  rhonchi,  and  the  like.  Other  symptoms 
•  occasionally  associated  with  goitre  are  mental  depression  or 
irritability. 
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Diagnosis. — Presents  no  difficulty.  The  tumour  is  usually 
bilateral,  and  moves  up  and  down  with  the  larynx. 

Treatment.  —  Iodine,   by   common   consent,  appears  to- 
be  the  best  remedy.    It  may  be  given  internally  (tincture, 
or  as  iodide  of  potassium)  ;  it  may  be  applied  externally  ; 
or  injected  directly  into  the  tumour.    This  requires  some  care- 
and  discretion,  as  suppuration,  with  high  fever,  may  follow. 

Others  recommend  mercurial  inunctions  (hydrarg.  biniodid. 
or  hydrarg.  oleat.),  followed  by  exposui'e  to  the  sun  or  fire. 
The  mercurial  inunction  has  had  good  effects  in  our  hands  ; 
but  we  doubt  the  advantage  of  exposui'e.  We  sometimes,  in. 
addition,  try  the  effects  of  fluoric  acid  (in,x.  to  5j.)  ;  of  iodide- 
of  sodium  (grs.  iv.  to  grs.  x.)  ;  of  phosphorus  (gr.  in  pill). 
Blisters,  frequently  repeated,  occasionally  relieve  by  diminish- 
ing the  size  of  the  growth.  We  may  puncture  cysts  and' 
inject  them  with  diluted  tincture  of  iron  ;  finally,  we  may 
recommend  total  extirpation  of  the  growth,  or  division  of 
the  isthmus.  Caution  the  patient  beforehand  of  the  ten- 
dency to  myxcedema  which  follows  this  operation.  At  any 
period  of  the  disease  pressure  signs  on  the  air-passage  may 
become  suddenly  acute,  and  may  therefore  demand  tracheo- 
tomy. 

ADDISON'S  DISEASE 

Definition. — A  disease,  due  to  destructive  changes  in  the 
supra-renal  bodies,  characterised  by  vomiting,  progressive  de- 
Vjility  and  aniemia,  together  with  marked  pigmentation  of  the 
skin. 

Causation. — («)  Predisposing. — Age. — No  period  of  life  is 
exempt,  but  it  occurs  most  frequently  in  middle  age.  Sex. — 
Men  are  affected  oftener  than  women.  Mental  anxiety  and 
Dej/Tensif/n  are  supposed  to  be  causal  factors. 

(h)  Exciting. — Tubercular  disease  of  tlio  supra-renal 
bodies  ;  but  it  is  probable  that  any  destructive  lesion  of  these 
organs  may  directly  cause  the  di.sea,se. 

Pathology. — The  es.sential  lesion  is  situated  in  the  supra- 
renal bodies.    Tliese  organs  are  in  the  early  stages  enlai-ged, 
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and  adhere  to  suiTounding  structures.  When  examined 
microscopically  they  are  found  to  be  infiltrated  with  a  finely 
fibrillated  connective  tissue,  containing  inflammatory  cor- 
puscles in  its  meshes.  At  this  stage  the  capsule  is  translucent 
and  tough.  Subsequently  tubercular  masses,  containing 
tubercle-bacilli,  develop  ;  these  ultimately  caseate  and  break 
down,  so  that  the  interior  of  the  organ  becomes  converted 
into  a  pulpy,  cheesy,  or  creamy  substance,  as  in  the  de- 
generative changes  of  yellow  tubercular  deposits  elsewhere. 
Beyond  these  lesions  of  the  capsules,  the  inflammatory 
process  extends  to  the  neighbouring  nerves,  and  the  con- 
nective tissue  in  which  they  are  embedded.  The  cerebro- 
spinal (vagi  and  phrenics),  and  also  the  sympathetic  nerves 
with  their  gangha  (solar  plexus  and  semilunar  ganglia),  are 
involved,  so  that  a  lesion  occurs  which  closely  resembles  the 
condition  seen  in  sclerosis. 

It  is  yet  an  undecided  point  whether  any  pathological 
change  in  the  adrenals,  other  than  tubercle,  will  cause  the 
symptoms  of  Addison's  disease.  Evidence,  however,  tends  to 
support  the  view  that  malignant  new  growth,  or  even  atrophy 
alone,  of  these  bodies  will  cause  symptoms  which  are  in- 
distinguishable from  those  caused  by  tubercular  deposit. 

As  regards  the  skin  and  some  of  the  mucous  membranes, 
there  is  a  marked  increase  of  pigmentation  in  the  deepest 
cells  of  the  epidermis.  But  it  is  not  limited  entirely  to  these 
cells.  A  thin  line  of  pigmentation  in  scattered  granules  is 
found  in  the  true  skin.  This  line  is  quite  distinct  from,  and 
runs  parallel  to,  that  of  the  more  superficial  discoloration, 
and  it  follows  the  various  elevations  and  depressions  of  the  cutis. 

Symptoms. — There  is  no  priority  of  symptoms,  but  the 
typical  discoloration  of  skin  may  be  preceded  by  a  period 
marked  by  intense  debility  and  prostration,  pains  in  the  loins, 
and  occasional  gastric  disturbances  (vomiting).  Sooner  or  later 
the  characteristic  pigmentation  of  skin  becomes  apparent.  The 
discoloration  is  not  patchy,  tliough  some  parts  are  darker 
than  others  ;  nor  is  it  a  true  bronzing,  as  there  is  no  metallic 
lustre,  but  merely  a  browning  of  the  affected  skin.  It  is  most 
marked  on  the  backs  of  the  arms,  folds  of  axillaj,  in  the 
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groins,  the  scrotum,  and  the  nipples,  also  round  the  waist  or 
round  the  knees  where  belts  and  garters  exert  pressure.  The 
<:olour  is  not  hmited  to  the  skin,  but  may  also  involve  sub- 
mucous tissues  of  the  tongue  and  buccal  cavity,  and  also  the 
labia  minora  ;  in  these  last  localities  the  pigmentation  is 
decidedly  patchy.  As  the  disease  progresses,  the  heart's 
action  becomes  feeble  ;  there  is  dyspnoea  ;  the  gastric  dis- 
turbances increase  ;  the  patient  complains  of  chilliness, 
especially  in  the  lower  extremities  ;  there  is  usually  an 
absence  of  fevei',  indeed  the  temperature  may  be  subnormal. 
The  flame  of  life  may  be  regarded  as  slowly  burning  out. 

In  the  final  stage  the  skin  and  breath  have  a  characteristic 
corpse-like  odour  ;  the  patient  becomes  dull  and  apathetic,  or 
delirious,  and  he  finally  sinks  from  exliaustion. 

Diagnosis. — Occupation. — The  darkening  of  the  skin  may 
be  simulated  by  a  similar  condition  which  occurs  in  asphalters, 
and  gas-workers.  Tramps  and  vagabonds  (vagabondismus)  also 
present  a  discoloration  of  skin,  which  at  times  may  resemble 
Addison's  disease.  Pregnant  women  also  show  pigmentation 
in  various  parts  of  the  skin.  Nitrate  of  Silver. — A  prolonged 
course  of  this  drug  may  produce  permanent  staining  of  the 
skin.  The  diagnosis  of  Addison's  disease,  however,  does  not 
rest  on  pigmentation  alone  ;  there  must  be  in  addition  marked 
symptoms  of  debility,  together  with  wasting,  vomiting,  and 
nervous  symptoms.  Note  the  complexion  of  the  patient  : 
should  his  hair  be  light  and  his  skin  dark  coloured,  it  would 
he  suspicious  in  combination  with  any  of  the  above  symptoms. 

Prognosis. — A  fatal  disease  ;  death  usually  occurs  within 
a  year  of  the  commencement  of  marked  symptoms.  Life  may 
Vje  prolonged  by  judicious  nursing  and  diet.  Recently  we 
have  had  under  our  care  a  patient,  with  remains  of  dis- 
coloration .still  evident,  who  was  under  care  in  Guy's 
Hospital  twelve  years  ago,  where  the  case  was  diagnosed  as 
Addi-son's  di.sea.se.  And  in  view  of  the  possibility  of  arrest  of 
tubercular  disease  elsewhere,  it  is  probable  that  such  may  have 
happened  in  this  case.  It  is  also  conceivable  that  a  portion 
of  the  adrenals  may  have  remained  unad'ected,  and  so  carried 
on  the  functions  of  these  organs. 
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Treatment. — As  the  disease  is  a  progressive  one,  we  can. 
only  hope  to  prolong  life  by  rest,  warmth,  and  nourishing  food. 
Cod-liver  oil  with  tonics  (arsenic  or  iron)  appear  to  give 
l)est  results.  We  must  relieve  vomiting  and  other  symptoms 
as  they  arise.  Dyspeptic  trouble  may  be  relieved  by  alkalies, 
with  dilute  hydrocyanic  acid.  Stimulants  may  be  given  when 
required. 
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ANATOMY 

The  Kidneys  are  situated  in  the  loins.  They  extend  from 
the  level  of  the  upper  border  of  the  twelfth  dorsal  to  the 
level  of  the  middle  of  the  third  lumbar  vertebra  ;  or  from  the 
eleventh  rib  to  an  inch  above  the  highest  point  of  the  iUac 
crest,  the  right  kidney  being  a  little  the  lower  of  the  two. 

Each  organ  rests  on  the  crus  and  lower  part  of  the 
diaphragm,  the  psoas,  and  the  anterior  lamella  of  the  trans- 
versalis  aponeurosis,  which  separates  it  from  the  quadratus 
lumborum. 

Anteriorly  the  relations  differ  somewhat  on  the  two  sides. 
They  are  overlapped  by — 

The  Left 
Tail  of  pancreas 


The  Right 

Right  lobe  of  liver 
Second  part  of  duodenum 
Ascending  colon 
Peritoneum 


The  stomach 
Descending  colon 
Peritoneum 


Of  each  kidney  the  upper  end  is  somewhat  enlarged  and 
rounded,  forming  a  kind  of  head.  The  lower  end  is  more 
pointed. 

The  inner  border  is  situated  about  one  inch  external  to 
the  vertebral  spinous  processes. 

The  outer  border  is  about  three  and  a  lialf  inches  from  the 
same  '  landmark.' 

The  anterior  surface  is  convex.  The  posterior  surface  is 
more  flattened.    The  vessels  at  the  hilum  are,  from  before 
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backwards,  vein,  artery,  and  ureter.  The  artery  is  highest, 
the  ureter  lowest.  The  weight  of  each  organ  is  from  four  to 
five  ounces,  the  two  about  equalling  the  weight  of  the  heart. 

The  Ureter,  starting  from  the  hilum,  runs  almost  vertically 
downwards,  to  enter  the  bladder  obliquely  in  the  posterior 
false  ligament,  below  the  obliterated  hypogastric  artery,  the 
vas  deferens  passing  between  it  and  the  bladder.  It  is 
entirely  covered  by  peritoneum. 

In  the  female  it  reaches  the  bladder  by  passing  by  the 
side  of  the  cervix  uteri  or  upper  part  of  the  vagina. 

On  each  side  it  rests  on  the  psoas  and  the  common  iHac 
artery  at  about  its  bifurcation.  Anteriorly  it  is  overlapped 
by  the  spermatic  vessels  and  ileum  on  the  right  side,  and  by 
the  spermatic  vessels  and  sigmoid  flexure  on  the  left  side. 

The  length  of  the  tube  is  about  seventeen  inches.  Its 
course  would  be  represented  by  a  line  drawn  on  the  anterior 
abdominal  wall  from  a  point  two  inches  external  to  and  above 
the  umbilicus,  down  to  the  spine  of  the  pubes. 

The  Bladder  is  a  pelvic  viscus  when  empty,  but  rises 
into  the  abdomen  when  distended. 

In  children  it  is  conical-shaped,  and  situated  higher  up 
than  in  adults.  Its  anterior  surface,  uncovered  by  peritoneum, 
is  in  relation  with  the  posterior  layer  of  the  triangular  liga- 
ment, the  back  of  the  pubes,  and,  when  distended,  with  the 
anterior  abdominal  wall. 

The  posterior  surface,  covered  with  peritoneum  as  far 
forward  as  the  obliterated  hypogastric  arteries,  is  in  relation 
with  the  rectum  in  the  male,  and  the  uterus  in  the  female, 
some  coils  of  small  intestine  intervening.  The  base  m  the 
male  rests  upon  the  second  portion  of  the  rectum,  from  which 
it  is  separated  by  the  recto-vesical  fascia.  This  portion  of 
the  bladder  corresponds  to  the  triangular  space  of  which 
practically  the  apex  is  at  the  prostate,  the  sides  formed  by 
tlie  vesicuhe  seminales  and  vasa  deferentia,  and  the  base  by 
the  reflected  recto-vesical  fold  of  peritoneum.  This  fold  may 
extend  almost  to  the  prostate  if  the  bladder  be  empty. 

In  the  female  the  base  of  the  bladder  is  in  relation  with  the 
cervix  uteri,  and  is  attached  to  the  anterior  wall  of  the  vagina. 
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Peritoneum  separates  the  bladder  from  the  anterior  surface 
of  the  body  of  the  uterus. 

The  axis  of  the  bladder  would  be  represented  by  a  line 
drawn  from  the  coccyx  to  the  anterior  wall  of  the  abdomen 
at  some  point  between  the  umbilicus  and  the  pubes,  the  point 
varying  according  to  the  distension  of  the  viscus. 

THE  URINE 

In.  Health. — Urine  should  be  straw  coloured,  clear,  of  acid 
reaction,  of  specific  gravity  between  1015  and  1025  ;  and  it 
should  deposit,  after  standing,  a  small  cloud  of  mucus.  The 
quantity  passed  per  diem  in  health  amounts  to  about  fifty- 
three  ounces.    It  should  contain  neither  albumin  nor  sugar. 

It  may,  in  disease,  vary  from  these  normal  characteristics. 

Transparency. — It  may  be  turbid,  from  decomposition, 
from  excess  of  mucus,  or  from  the  presence  of  pus,  phosphates, 
blood,  semen,  and,  in  rare  cases,  chyle.  Turbidity  after 
cooling  is  due  to  the  precipitation  of  amorphous  urates.  A 
urine  which  is  extra  clear  and  transparent  is  often  unhealthy  ; 
this  is  especially  seen  in  diabetes  and  contracted  granular 
kidney. 

Colour. — May  vary  from  a  very  pale  yellow  tint  to 
Vjrownish-black.  Extreme  paleness  with  high  specific  gravity 
generally  denotes  the  presence  of  sugar  ;  with  normal  specific 
gravity  it  is  significant  of  anjemia.  A  reddish  mahogany  tint 
is  often  associated  with  liver  disorders  and  indigestion.  In 
acute  Bright's  disease  the  urine  is  '  portery  '  or  smoky,  whilst 
the  prolonged  use  of  carbolic  acid,  creasote,  turpentine,  either 
internally  or  externally,  often  produces  a  brownish  olive  or 
even  black  colour.  Other  drugs,  such  as  santonin,  gamboge, 
turn  the  urine  yellow,  whilst  rhubarb  and  senna  produce  a 
reddish  tint.  As  a  general  rule,  it  may  be  stated  that  highly 
coloured  urines  are  of  high  specific  gravity,  and  pale  urines 
the  reverse. 

Reaction. — May  vary  between  extreme  acidity  in  gouty 
urine,  and  tlie  marked  alkalinity  caused  by  decomposition. 
Thi.s  decomposition  is  entirely  due  to  jnicro-oi-ganisms  which 
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break  up  the  urea  and  lead  to  the  formation  of  carbonate  of 
ammonia.  Urine  is  also  slightly  alkaline  after  food  or 
alkaline  medicines,  which  convert  the  soluble  acid  into 
insoluble  alkaline  phosphates. 

If  the  alkaline  reaction  be  due  to  ammonia,  the  urine  will 
turn  a  red  litmus  slip  blue,  this  colour,  however,  being  lost  by 
warmth  ;  whereas,  if  the  alkalinity  is  due  to  the  fixed 
alkalies  (potash  or  soda),  the  blue  tint  is  permanent. 

The  normal  acidity  due  to  presence  of  urates  and  acid 
sodium  phosphate  may  also  be  increased  by  acid  medicines, 
by  opium  (Harrison),  by  excess  of  animal  food,  and  in  febrile 
states  generally. 

Quantity. — The  extremes  would  be  represented  by  almost 
total  suppression  in  cholera  on  the  one  hand,  and  polyuria 
amounting  to  fifty  pints  per  diem  in  diabetes  insipidus  on  the 
other.  We  must,  however,  distinguish  between  suppression  and 
retention.  It  is  also  necessary  to  note  the  influence  of  season 
of  year,  and  of  sex.  The  condition  known  as  Hydronephrosis 
may  seriously  modify  the  quantity  from  day  to  day,  at  one  time 
the  excretion  being  much  diminished,  at  another  increased. 

The  urine  is  generally  diminished  in  all  febrile  diseases,  in 
intestinal  obstruction,  in  acute  Bright's  disease,  after  violent 
perspiration,  vomiting,  or  diarrhoea,  and  by  limitation  of  the 
amount  of  fluid  consumed. 

It  is  increased  (polyuria)  in  chronic  Bright's  disease,  in 
lardaceous  disease  of  kidneys,  in  diabetes,  and  in  hysterical  or 
neurotic  subjects  ;  also  in  convalescence  from  acute  disease, 
during  the  absorption  of  serous  accumulations,  and  by  the 
action  of  drugs,  such  as  scoparium,  juniper,  digitalis,  and  potash 
salts. 

The  Specific  Gravity  ranges  in  health  from  1015  to  1025. 
It  shows  the  relative  amount  of  solid  constituents  present  in 
the  urine  ;  a  high  specific  gravity  generally  indicating  the 
presence  of  sugar  or  an  excess  of  urates,  whilst  a  low  specific 
gravity  is  found  in  Iiysterical  polyuria,  and  in  some  forms  of 
Bright's  disease.  In  estimating  the  solid  m.atter  in  a  sample 
of  urine,  multiply  the  last  two  figures  of  the  specific  gravity 
by  2'3.    The  result  will  give  the  amount  of  solid  matters  per 
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1000.  For  example,  a  urine  is  of  specific  gravity  1025  :  then 
25  x2-3=57  per  1000  (about).  The  daily  amount  of  solids 
passed  can  of  course  only  be  estimated  by  examining  a  specimen 
from  the  whole  of  the  urine  passed  in  twenty-four  hours. 

Mucus  to  a  certain  amount  is  always  deposited  in  healthy 
urine,  and  it  may  be  greatly  increased  in  catarrhal  affections 
of  the  bladder. 

In  Disease. — Abnormal  constituents  of  tmne  may  be  divided 
into  :  (A)  those  which  are  ordinarily  in  solution,  and  (B)  those 
which  are  deposited  (Ord). 

(A)  The  principal  constituents  held  in  solution  are, 
albumin,  sugar,  bile,  colouring  matter,  urea  in  excess. 

Albumin. — There  may  be  a  faint  trace  in  contracting 
kidney,  or  from  the  presence  of  pus  or  (menstrual)  blood. 
There  may  be  such  an  amount  as  to  render  the  urine  solid  on 
boiling,  as  in  acute  nephritis. 

It  is,  however,  very  frequently  observed  in  a  minor  degree 
in  children  under  ten  years  of  age,  and  is  probably  of  little 
significance.  If  constant,  however,  it  indicates  disease  of  the 
kidneys  or  urinary  apparatus. 

The  causes  of  albuminuria  are  classified  into  :  (1)  Local  ; 
(2)  General. 

(1)  Local  Causes. — Inflammation  of  kidneys,  bladder,  or 
any  part  of  urinary  tract  ;  vaginal  discharges  in  women  ; 
injuries  to  kidneys  or  bladder  ;  renal  calculi  ;  pressure  on 
renal  veins  by  tumours  (new  growth,  pregnant  uterus,  &c.)  ; 
thrombosis  of  renal  veins  ;  or  embolism  of  renal  artery. 

(2)  General  Causes. — It  may  be  due  to  venous  engorge- 
ment, secondary  to  chronic  heart  or  lung  disease  ;  it  occurs  in 
acute  febrile  disorders,  either  during  the  attack,  as  in 
diphtheria  and  typhus,  or  as  a  sequel  of  scarlet  fever  and 
erysipelas.  Occasionally  it  is  a  complication  of  nervous 
disorders,  such  as  cerebral  haemorrhage,  due  to  degeneration 
of  the  arteries,  which  is  common  in  advanced  renal  disease  ;  or 
it  may  be  consequent  on  some  new  growth  of  the  nervous 
system,  such  as  a  tubercular  mass,  or  a  .sypliilitic  tumour.  It 
supervenes  aLso  on  general  blood  disorders,  as  in  lardaceous 
degeneration,  leucocytha-inia,  pui-[)ura,  alsoon  malignant  disease, 
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syphilis,  phthisis,  haamorrhagic  diathesis  (bleeders),  and  preg- 
nancy. Albuminuria  may  also  be  induced  by  errors  of  diet, 
or  by  failure  of  digestion.  It  is  then  often  temporary  only, 
occurring  especially  after  meals. 

Finally,  it  may  be  due  to  the  influence  of  drugs,  such  as 
turpentine,  cantharides,  mercury,  lead,  and  others. 

In  all  cases  of  albuminuria  a  record  of  the  specific  gravity 
and  a  microscopic  examination  of  the  deposit  are  of  the 
utmost  importance.    (For  chemistry,  see  p.  526). 

Sugar  in  the  urine  to  any  marked  degree,  if  associated 
with  polyuria,  a  high  specific  gravity,  and  with  thirst,  may  be 
taken  as  confirmatory  of  the  existence  of  dialjetes  mellitus. 

It  may,  however,  occur  in  small,  yet  ajDpreciable  quantity 
in  cases  of  cerebral  disease  ;  in  patients  over  fifty  who  habitu- 
ally eat  and  drink  too  much  (hepatic  congestion) ;  in  cases  of 
angina  pectori.s,  gout,  and  in  tertiary  syphilis.  It  has  been 
observed  after  suppressed  lactation.  Minute  traces  are  also 
frequently  found  in  healthy  urine.    (For  chemistry,  see  p.  527.) 

Bile  never  occurs  in  healthy  urine.  When  present,  it  is 
significant  of  jaundice,  present  or  oncoming.  The  urine  is 
thus  stained  according  to  the  amount  of  bile  present,  and 
varies  from  an  orange  tint  to  a  dark  bottle-green.  Both  bile 
acids  and  bile  pigment  may  be  present.  (For  chemistry,  see 
p.  529.) 

As  regards  other  colouring  matters,  the  chief  are  Purpurin, 
Indigo,  and  Urohcenialoporphyrin. 

Purpurin — a  product  of  febrile  disorders  and  diseases  of 
liver — is  easily  detected,  when  present  in  any  quantity,  by  its 
staining  urates  and  other  crystalline  deposits. 

Indican — a  product  of  indigo-blue  and  indiglucin — is  pre- 
sent in  many  abnormal  states.  It  is  a  colourless  body  which  by 
excess  of  strong  acids  is  converted  into  indigo-blue  and  indigo- 
red.  From  repeated  observations  made  by  Dr.  Ord  and  myself 
we  concluded  that  indican  is  present  in  many  disorders  of 
the  peritoneum  and  gastro-intestinal  tract.  Notes  of  cases  show 
that  it  is  most  frequently  (abnost  invariably)  present  in  tuber- 
cular peritonitis  ;  but  it  is  also  easily  discovered  in  cases  of 
obstinate  vomiting,  gastric  ulcer,  enteric  fever,  dysentery, 
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malignant  disease  of  bowel  or  peritoneum,  diarrhoea,  and  intes- 
tinal catarrh.  In  all  cases  cliildren's  urine  appears  to  give  a 
better  reaction  than  that  of  adults.  (For  Chemistry,  see  p.  530). 

TJrohcematopor'phyrin — a  derivative  of  htematin — has  been 
found  by  A.  E.  Garrod  in  acute  rheumatism. 

Urea  being  very  soluble  is  deposited  only  if  in  great  excess. 
Normally  it  forms  about  two  per  cent,  of  the  urine,  512  grains 
per  diem  being  excreted.  It  may  be  free  or,  most  frequently, 
combined.  It  is  observed  in  excess  in  gout,  diabetes,  febrile 
disorders,  and  derangement  of  the  hepatic  digestive  function. 
It  is,  however,  as  a  diminished  urinary  product  that  the 
examination  for  urea  is  most  important.  The  amount  daily 
excreted  is  lessened  in  all  diseases  in  which  the  liver-secreting 
structure  is  destroyed  (acute  atrophy,  cirrhosis,  &c.)  ;  in  all 
forms  of  Bright's  disease  ;  or  as  a  result  of  starvation.  (For 
chemistry,  see  p.  530.) 

(B)  The  principal  abnormal  constituents  which  are  de- 
posited may  be  .subdivided  into  :  (1)  Crystalline  ;  (2)  Non- 
Crystalline. 

(1)  Of  Crystalline  deposits  the  chief  are  amorphous 
urates,  phosphates,  oxalate  of  lime,  uric  acid,  cystine,  leucin, 
tyrosin,  and  carbonate  of  lime. 

(a)  Anwyrphous  urates  of  soda  and  ammonia  appear  as 
a  dust  or  mud,  which  may  be  pale  or  coloured  according 
to  tint  of  urine.  They  are  dissolved  by  boiling,  and  are  re- 
deposited  on  cooling  ;  they  commonly  stain  the  vessel  in  which 
the  urine  is  contained.  Urates  are  generally  indicative  of 
sluggish  hepatic  action,  overfeeding  (animal  food  especially) 
and  abnormal  mu.scular  exertion.  They  combine  with  acetic 
and  other  acids  to  form  uric  acid.  In  combination  with  soda 
they  are  often  passed  by  children  in  the  form  of  '  hedgehog ' 
crystals.  Tlie  amorphous  urate,  however,  does  not  follow  any 
definite  crystalline  formation. 

(b)  Phosphates  occur  in  two  varieties,  the  ammonio-niag- 
nesian  phosphate  (commonest)  and  the  phosphate  of  lime. 
The  triple,  or  ammonio-magnesian,  phosphate  appears  usually 
in  prisms  ('  knife-rests,'  or  '  house-tops  '),  occasionally 
in  feathery  crystals.     They  are  deposited  in  amiiioniacal, 
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decomposing  urine,  and  are  usually  associated  with  vesical 
catarrh.  They  may,  however,  denote  the  presence  of  a  phos- 
phatic  calculus.  Phosphate  of  lime,  seen  usually  as  radiating 
rods  or  stars,  is  said  to  occur  in  wasting  diseases  and  in  ner- 
vous prostration.    (For  chemistry,  see  p.  531.) 

(c)  Oxalates  of  lime  appear  as  fine  powder  or  dust,,  and  are 
highly  refractive.  Although  found  in  small  amount  in 
healthy  urine,  if  in  large  and  persistent  quantity  they  suggest 
the  presence  of  calculus  ;  generally,  however,  they  denote  some 
form  of  dyspepsia.  They  are  frequently  found  after  eating 
rhubarb,  gooseberries,  and  other  products  of  the  vegetable 
kingdom.  The  urine  which  contains  them  is  acid  or  neutral. 
Their  usual  form  is  octahedral  ('envelopes')  j  but  in  albumraous 
urine  they  of  ten  fall  as  'dumb-bells,'  owing  to  the  presence  and 
influence  of  colloid  matter.  (See  Ord,  '  Influence  of  Colloids 
upon  Crystalline  Form  and  Cohesion.')  (For  chemistry, 
see  p.  531.) 

(d)  Uric  Acid  is  deposited  in  reddish  crystalline  particles 
resembling  cayenne  pepper  (sand  or  gravel)  ;  colourless  them- 
selves, they  are  usually  stained  yellow  by  the  urinary  pigment. 
They  are  found  in  acid  urine,  and  when  pure  are  insoluble  in 
water,  but  are  readily  attacked  by  nitric  acid  and  by  liquor 
potassse.  Their  forms  are  various,  the  most  usual  being 
barrel-  or  lozenge-shaped  crystals  ;  they  have  also  been  likened 
to  double-edged  chisels.  They  frequently  occur  as  super- 
imposed tablets  or  rosettes,  and  occasionally  as  stars  or  spdves. 
The  crystals  are  particularly  large,  and  well-defined  if  the 
urine  contains  sugar  (Ord).  A  '  dumb-bell '  form  of  crystal  is 
extremely  rare,  except  in  albuminous  urine.  When  habitu- 
ally present  in  any  quantity,  uric  acid  may  be  diagnostic  of 
gout,  Bright's  disease,  hepatic  disturbance,  indigestion,  and 
calculus.    (For  chemistry,  see  p.  531.) 

(e)  Cystine. — A  rare  product  of  urine,  deposited  in  hex- 
agonal, and  often  superimposed,  laminas.  It  contains  about 
twenty-six  per  cent,  of  sulphur.  The  urine  has  an  oily 
appearance  and  a  sweet  odour.  The  conditions  giving  rise  to 
cystinuria  are  not  known.  It  is  said  to  '  run  in  families.'  We 
•have  seen  cystine  passed  in  great  quantities  by  a  patient 
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during  an  attack  of  pneumonia,  and  also  in  a  case  of  hypo- 
chondriasis, the  cystinuria  being  probably  the  cause  of  the 
nervous  condition.    (For  chemistry,  see  p.  532.) 

(/)  Lmcin  and  Tyrosin  occur  in  the  urine  of  patients 
suffering  from  acute  atrophy  of  liver,  typhus  and  typhoid 
fevers.  Leucin  is  deposited  as  oily  looking  discs,  and  occa- 
sionally as  plates.  Tyrosin  ci-ystallises  as  fine  needles,  or  as 
acicular,  radiating,  or  feathery-looking  masses.  Their  clinical 
significance  is  at  present  little  understood. 

{g)  Carbo7iate  of  lime  occurs  in  small  spheres  or  minute 
calculi.  It  is  a  rare  product  of  human  urine  ;  and  beyond  the 
suggestion  of  a  calculus,  it  has  probably  little  clinical  signifi- 
cance. 

(2)  Non-Crystalline. — ^The  chief  are,  blood,  pus,  fat, 
chyle,  casts  of  renal  tubes,  epithelium,  cancer  cells,  sperma- 
tozoa, parasites,  bacteria,  and  sarcina.  We  must  also  bear  in 
mind  introduced  foreign  bodies,  such  as  fajcal  matter,  starch, 
hair,  &c. 

Blood  colours  urine  in  various  shades,  according  to  the 
origin  and  quantity  of  the  hemorrhage.  Thus,  urine  may 
present  the  slight  smokiness  due  to  the  intrusion  of  blood 
from  catamenial  flow,  or  it  may  be  of  such  a  dark  red  colour 
as  to  be  scarcely  distinguishable  from  pure  blood. 

As  regards  the  source  of  htemorrhage,  it  may  come  from 
kidney  or  from  urinary  tract  below  (ureter,  bladder,  prostate, 
or  urethra).  If  it  come  from  the  kidney  the  urine  is  uniformly 
mixed  with  blood  and  is  smoky,  a  grumous  deposit  falling 
after  a  time.  If  from  the  bladder  or  prostate  the  urine  is  pink 
in  colour,  the  blood  is  often  found  in  clots,  which  generally 
appear  at  the  end  of  the  stream  ;  whilst  if  the  haamorrhage 
come  from  the  urethra,  clots  are  generally  expelled  with  the 
urine  first  voided.  All  these  general  statements,  however, 
must  be  received  with  modifications  in  certain  cases. 

liftnal  hajmorrliage  is  chiefly  caused  Ijy  injury,  calculus, 
new  growth,  ernVjolism  or  thrombosis  of  renal  vessels,  para- 
sites, inflammations,  and  abscess.  Certain  poisons  also  appear 
to  exert  a  topical  eSect,  viz.  :  cantharides,  turpentine,  and 
others. 


522 


DISEASES  OF  THE  UEINARY  SYSTEM 


If  the  hsemorrhage  be  from  bladder  or  prostate,  the  con- 
ditions giving  rise  to  it  are  mainly  surgical,  and  would  include 
injury,  calculus,  new  growth,  parasites,  inflammation,  and  also 
prostatic  hypertrophy  or  ulceration.  Symptoms  such  as  pain 
at  the  neck  of  bladder  and  in  the  hypogastrium,  together  with 
frequent  desire  to  micturate,  would  pomt  to  the  bladder  as 
the  seat  of  the  haamorrhage. 

The  causes  of  urethral  htemorrhage  are  likewise  chiefly 
surgical,  and  may  be  enumerated  only.  They  would  include 
injury  and  stricture,  chancre,  gonorrhoea,  calculus,  and  occa- 
sionally new  growth. 

On  the  other  hand,  hsematuria  may  be  quite  unconnected 
with  lesion  in  the  urinary  apparatus,  but  may  be  symptomatic 
of  some  general  disease.  It  occurs  in  haamatinuria,  purpura, 
scurvy,  specific  fevers  (small-pox,  typhus,  scarlet  fever),  and  in 
htemophilia.  In  such  cases  the  blood  is  freely  diffused  through 
the  urine,  producing  a  uniform  '  smoky  '  or  '  portery  '  tint. 

The  diagnosis  of  the  various  causes  will  depend  on  many 
collateral  symptoms,  which  can  only  be  discussed  in  the 
descriptions  of  the  various  disorders  named  above.  The 
microscopical  evidence,  however,  as  a  diagnostic  element  is 
essential.    (For  tests,  see  p.  532.) 

Pus  may  come  from  any  part  of  the  urinary  tract,  but 
especially  from  the  kidney  or  bladder.  In  quantity  it  may  vary 
from  the  minute  trace  revealed  only  by  the  microscope  to 
such  an  amount  as  to  constitute  nearly  half  the  bulk  of  the 
specimen.  As  a  symptom  of  renal  inflammation,  the  pus 
after  settling,  has  a  clear,  sharply-defined  margin  separatmg 
it  from  urine  above,  which  is  generally  acid  in  reaction,  or  at 
least  neutral.  It  may  be  caused  by  nephric  or  perinephric 
abscess,  renal  embolism,  tubercle,  parasites,  or  by  calculus, 
either  in  the  substance  of  the  kidney  or  its  pelvis.  Occasion- 
ally seen  in  Bright's  disease,  it  would  therefore  contain  renal 
epithelium. 

In  pus  from  the  bladder  the  urine  is  usually  alkaline  from 
decomposition,  and  has,  in  addition,  much  superimposed 
mucus,  thus  giving,  after  settling,  a  graduated  line  where  it 
merges  with  the  urine  above.     Here  it  is  symptomatic  of 
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vesical  catarrh,  calculi,  or  new  growth.  Abscesses  in  con- 
nection with  uterus,  rectum,  prostate,  or  neighbouring  parts 
may  also  discharge  themselves  by  the  bladder.  It  may  also 
occur  in  cases  of  gonorrhoea  or  of  vaginal  inflammations. 
(For  tests,  see  p.  533.) 

Fat,  apart  from  chyle  and  foreign  intrusion,  is  a  rare 
constituent  of  urine.  It  is  present  occasionally  in  cases  of 
phosphorus  poisoning,  and  in  fatty  degenerative  changes  of 
kidney.  Its  presence  in  the  urine  after  catheterism  should 
always  be  remembered. 

Chyle  is  found  in  the  urine  of  patients  suffering  from 
invasion  of  the  parasite  Filaria  sanguinis  hominis.  The  urine 
is  milky  in  appearance  ;  it  also  coagulates  spontaneously, 
owing  to  the  presence  of  fibrin  in  addition  to  fat ;  this  latter 
subsequently  rises  to  the  top  of  the  vessel,  like  cream.  The 
fatty  character  of  chyle  may  be  demonstrated  by  its  solubility 
in  ether. 

Casts  are  albuminoid  mouldings  formed  in  the  renal  tubules. 
They  consequently  vary  in  calibre  according  to  the  diameter  of 
tubule  ia  which  they  are  formed.  Their  length  seldom  exceeds 
one  twentieth  of  an  inch.  They  all  consist  of  a  coagulated 
albuminous  substance  as  a  basis,  and  may  have  blood-cells  or 
epithelium  adherent  to  their  sides. 

Those  most  commonly  met  with  in  urinary  deposits  are  : 
Hyaline;  Blood;  Epithelial;  Granular  ;  Fatty  ;  Mucous  ;  and 
La/fdaceous. 

Hyaline  casts  are  generally  significant  of  chronic  renal 
disease.  They  are  large  transparent  cylinders,  highly  refractive, 
and  have  a  tendency  to  be  transversely  fissured.  They  are 
readily  stained  by  colouring  matters. 

Blood  casts  indicate  acute  disease.  They  have  an  albu- 
minoid basis  in  which  compressed  blood-cells  are  embedded. 
Their  colour  is  yellowish-brown.  Free  blood-cells  are  nearly 
always  found  in  addition  to  blood-casts. 

Epithelial  casts  usually  denote  acute  renal  disease  ;  the 
tells  of  which  they  are  formed,  therefore,  may  consist  of  the 
recently  shed  epithelium  of  the  tubules  mixed  with  migrant 
leucocytes. 
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The  epithelial  cells  vary  in  shape  and  outline  according  to 
varieties  of  tubule  from  which  they  are  shed,  and  also  ac- 
cording to  changes  to  which  the  epithelia  have  previously 
been  subjected. 

Granida/r  casts  are  generally  significant  of  chronic  or 
sub-acute  inflammation  of  the  kidneys.  They  are  opaque 
cylinders  of  varying  sizes,  studded  with  finely  granular  debris 
or  degenerating  epithelial  cells.  Their  borders  are  irregular 
and  ill-defined,  and  their  ends  rounded.  They  would  appear 
to  be  epithelial  casts,  in  which  the  epithelium  is  undergoing 
degenerative  changes. 

Fatty  casts  are  indicative  of  chronic  and  fatty  changes 
in  the  renal  epithelium.  They  may  present  themselves  as 
waxy  forms  studded  with  highly  refractive  oil-globules,  or 
as  epithelial  casts  in  which  the  cellular  elements  are  filled 
with  oil  as  a  result  of  fatty  degenerative  changes. 

Mucous  casts  are  probably  not  true  casts,  but  are  shreds 
of  epithelium  and  of  basement  membrane.  They  are  found 
in  urethral,  prostatic,  and  vesical  irritation,  and  beyond  being 
an  aid  to  diagnosis  are  probably  of  little  or  no  significance. 
They  are  ill-defined,  thin,  and  often  spirally  twisted  bodies, 
sometimes  of  great  length,  but  to  a  careless  observer  diflicult 
to  detect. 

Lardaceous  casts  are  usually  large  cylinders  somewhat 
resembling  hyaline  casts.  They  stain  readily  by  iodine,  and 
are  assumed  to  be  mouldings  of  lardaceous  matter  which  has 
escaped  into  the  renal  tubules. 

The  clinical  significance  of  casts  cannot  be  overestimated. 
By  careful  examination  of  them  we  have  a  direct  index  of  the 
state  of  the  renal  secretory  surfaces.  It  is  necessary,  how- 
ever, to  judge  as  to  the  pathological  condition  of  the  kidney,  not 
by  the  existence  of  a  single  cast  of  a  special  variety,  but  by  the 
preponderance  of  certain  forms,  since  a  urine  may  hold  specimens 
of  all.  Our  diagnosis  and  prognosis  must,  therefore,  be  based 
on  the  greatest  frequency  of  any  variety  or  varieties  contained 
in  several  specimens  of  the  same  urine.  The  situation  of  the 
moulding  of  these  casts  is  a  matter  of  some  dispute  ;  but 
remembering  the  greater  calibre  of  the  proximal  convolutions 
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above,  as  compared  with  tlie  loops  of  Henle  below,  it  is  obvious 
that  they  cannot  have  been  exuded  in  the  former  tubes, 
unless  we  are  to  assume  that  by  pressure  from  behind  they 
can  be  compressed  so  as  to  fit  the  vessel  of  narrower  lumen. 

Epithelium  in  small  quantity  is  contained  in  the  deposit  of 
every  specimen  of  urine ;  but  unless  the  quantity  be  excessive, 
or  shed  in  masses  or  plates,  it  has  no  clinical  significance. 
Epithelium  may  fall  from  any  part  of  the  genito-urinary 
tract,  the  exact  site  of  the  irritation,  therefore,  being  deter- 
mined by  the  different  distinctive  characters  of  the  epithelial 
cells.    Thus — 

From  the  kidney  they  are  cubical  or  angular  or  cylindrical. 
„        pelvis       „  flattened. 
„        ureter  pear-shaped  or  irregular. 

„        bladder    „       '  transitional.' 

„        prostate  and  urethra  they  are  columnar  or  pear-shaped. 
„        vagina  they  are  large,  squamous. 

If  the  epithelial  shedding  be  profuse  it  is  indicative  of 
local  catarrh.  The  cells,  therefore,  may  present  no  deviation 
from  normal  type ;  or  they  may  have  granular  or  fatty  contents, 
according  to  intensity  or  chronicity  of  the  inflammation. 
Cancer  cells  are  not  unlike  the  epithelium  of  certain  parts  of 
the  tract.  A  profusion  of  irregularly  shaped  cells  would  be 
suspicious  of  new  growth,  but  we  cannot  depend  on  their 
number  and  microscopical  appearances  alone  in  our  diagnosis. 

Spermatozoa. — Of  no  clinical  significance,  unless  in  exces- 
sive and  repeated  quantities.  Their  presence  in  urine  is 
generally  indicative  of  prostatic  irritation.  Discovery  of  them 
by  the  microscope  is  easily  made  owing  to  their  characteristic 
*  kite '  shape. 

Parasites.— T\iose  most  frequently  met  with  are,  the  ova 
of  bilharzia  ha-raatobia,  filaria  sanguinis  hominis,  and  small 
hydatid  cysts  or  shreds  of  membrane.  They  give  rise  to 
varying  symptoms  pointing  to  irritation  of  the  genito-urinary 
tract,  of  which  any  part  may  be  their  habitat.  The  most 
frequent  sign  is  htcmaturia.  Diagno.sis  is  mostly  or  entirely 
made  by  microscopical  examination  of  the  urinary  deposit  for 
ova,  booklets,  kc. 
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Bacteria  and  Sarcina. — Micro-organisms  bear  a  most  im- 
portant part  in  the  causation  of  urinary  decomposition,  since 
urine  will  keep  fresh  for  an  indefinite  time  if  carefully 
excluded  from  the  air.  The  action  of  these  bodies  is  greatly 
increased  by  an  irritable  condition  of  mucous  membrane. 
Vibriones  are  found  in  urine  undergoing  decomposition. 
Bacteria  may  also  be  found  in  perfectly  fresh  urine,  in  which 
case  the  excretion  is  turbid  when  voided,  and  continues  so.  Such 
conditions  are  generally  due  to  catarrh  of  bladder,  or  follow 
on  catheterism.  In  females  it  may  be  associated  with 
vaginal  discharges. 

Sarcinie  in  urine  are  somewhat  rare. 

Mould  and  torula  cerevisise  are  not  infrequent  in  acid 
urine. 

Intruded  foreign  bodies  may  be  observed,  such  as  hair, 
dust,  wool,  and  feathers  from  bedding,  ifcc.  Starch  ('powder- 
pufl"')  is  often  found  in  women's  urine. 

The  odour  of  urine  may  also  lead  to  the  detection  of 
disease.  It  is  ammoniacal  and  ofi'ensive  after  putrefactive 
changes  ;  it  has  a  sweet  smell  in  diabetes  ;  turpentine  produces 
a  scent  which  has  been  compared  to  violets. 

URINE  TESTS 

Alhumin  (serum). —  (a)  Boiling  a  sample  of  urine,  in  the 
presence  of  an  acid  in  excess,  produces  a  flocculent  precipitate 
if  albumin  be  present.  Acidity  is  necessary,  as  albumin  -^vill 
not  be  precipitated  in  an  alkaline  solution.  If  even  the 
minutest  quantity  of  albumin  be  present,  the  urine  will  '  kick ' 
on  boiling.  An  easy  rough  estimate  of  the  quantity  of 
albumin  may  be  made  by  boiling  (say)  a  drachm  of  urine  and 
then  pouring  it  into  a  minim  graduated  glass  ;  the  amount  of 
the  precipitated  albumin  can  then  be  easily  read  oti'  when  it 
has  settled  down  at  the  bottom  of  the  measure. 

(b)  Cold  Niteic  Acid. — Carefully  pour  pure  nitric  acid 
down  the  inside  of  a  specimen  glass  into  a  sample  of  urine. 
The  two  fluids  do  not  readily  mingle,  owing  to  their  difierent 
specific  gravities.    If  the  urine  contains  albumin  a  cloudy 
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stratum  will  appear  at  the  layer  of  junction  of  the  two  fluids. 
The  reaction  caused  by  the  formation  of  crystalline  nitrate  of 
urea  must  not  be  mistaken  for  albumin. 

(c)  Picric  Acid  (Johnson's  test). — Add  equal  parts  of  a 
saturated  aqueous  solution  of  picric  acid  and  of  urine  in  a 
test-tube  and  shake.  If  the  urine  is  albuminous,  a  well- 
marked  cloudiness  will  appear,  which  is  made  flocculent  on 
subsequent  boiling,  if  desired.  The  cloudiness  is  more  evident 
the  greater  the  amount  of  albumin  present.  This  test  is 
usually  the  most  reliable  and  convenient  of  all  ;  it  is  easily 
apphed,  it  can  be  carried  about  without  injuring  other  things, 
and  it  is  very  rapid  in  its  action.  Further,  it  can  be  used  as 
a  test  for  glucose.  It  can  also  be  applied,  after  the  method  of 
the  cold  nitric  acid  test,  by  filling  a  pipette  with  the  picric 
acid  solution,  and  then  gently  floating  it  on  the  upper  layer  of 
albuminous  urine  in  a  test-tube,  urine  being,  as  a  rule,  of 
greater  density  than  the  picric  acid  solution.  A  film  will  be 
seen  at  the  junction  of  the  two  fluids. 

The  picric  acid  test  is,  however,  open  to  one  or  two  falla- 
cies. Thus,  if  there  is  much  mucus  in  the  urine,  it  will 
produce  cloudiness ;  but  the  opacity  is  '  satiny '  in  appearance, 
somewhat  refractive,  and  quite  different,  therefore,  to  the  dull 
cloud  produced  by  albumin.  It  will  precipitate  an  excess  of 
urea,  also  quinine  and  other  alkaloids  which  may  be  passed 
by  the  urine.  These,  however,  disappear  on  subsequent 
boiling. 

Numerous  other  tests  may  be  used  for  the  detection  of 
albumin,  but  they  are  more  convenient  for  laboratory  than  for 
clinical  work. 

Sugar. — (a)  Fermentation  Test. — Take  two  samples  from 
the  whole  of  the  urine  passed  in  twenty -four  hours,  and  place 
them  in  separate  specimen  glasses.  To  one,  add  a  piece  of 
German  yeast  the  size  of  an  acorn,  or  some  brewer's  '  barm  ; ' 
then  keep  both  .samples  in  a  warm  place  for  twenty-four  hours. 
The  mouths  of  the  glasses  should  be  protected  by  placing  a 
card  or  a  covering  of  stiff  paper  over  them.  On  the  second 
day,  after  complete  fermentation  has  taken  place  in  the  one, 
decant  both  specimens  and   take   tlieir  respective  specific 
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gravities.    On  comparison,  a  loss  of  one  degree  of  specific 
gravity  in  the  fermented  specimen  equals  one  grain  of  sugar 
per  fluid  ounce  of  urine. 
Example  : — 
1038  =  specific  gravity  of  unfermented  urine. 
1012  =  specific  gravity  of  fermented  urine. 

26  =  number  of  grains  of  glucose  per  ounce  of  urine. 
Suppose  the  patient  passes  x  ounces  of  -miviA  per  diem, 

then  26  x  x  =  y,  the  total  amount  of  sugar  passed. 
Fermentation  is  the  only  reliable  test,  as  uric  and  hippuric 
acids  both  have  a  slight  reducing  action  in  the  copper  tests. 
(See  Halliburton  :  '  B.  M.  J.'  vol.  xi.  1892.) 

(b)  Fehling's  Test. — This  is  both  a  qualitative  and  a 
quantitative  test,  and  depends  on  the  reducing  power  of 
diabetic  sugar  on  a  solution  of  cupric  sulphate  of  known 
strength — 200  grains  of  the  Fehling's  solution  are  reduced  by 
one  grain  of  sugar. 

Take  200  grains  of  Fehling's  solution  and  boil  it  in  a  flask 
together  with  an  equal  portion  of  distilled  water  ;  then  take 
some  of  the  saccharine  urine  and  also  dilute  it  (1  in  10)  with 
distilled  water  ;  place  the  diluted  urine  in  a  burette  graduated 
to  grain  measures.  Then  gradually  drop  the  dUuted  urine 
into  the  boiling  Fehling's  solution,  till  all  the  blue  colour 
vanishes  ;  the  amount  of  urine  required  for  this  represents 
the  quantity  which  contams  one  grain  of  sugar. 

Example. — If  1085  grain  measures  of  diluted  urine  were 
expended,  then  or  108-5  grains  of  urine  contain  one 

grain  of  sugar. 

(c)  Paw's  Test. — This  is  a  modification  of  Fehling's  test, 
and  in  some  respects  a  better  one. 

Take  cupric  sulphate,  36  i  grains  ;  potassic  sodic  tartrate, 
178  grains  ;  caustic  potash,  178  grains  ;  strong  ammonia, 
6  fl.  oz.  ;  water,  to  1  pint. 

Dissolve  the  cupric  sulphate  by  boiling  it  in  one  portion 
of  the  water,  and  the  potassic  sodic  tartrate  and  the  caustic 
potash  in  another  ;  then  mix,  and  when  cold  add  the 
ammonia,  and  finally  tlie  rest  of  the  water.  TJie  advantage 
of  this  test  is  that  tlie  ammonia  holds  the  cupric  oxide  in 
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solution.  Ten  c.cm.  of  the  solution  are  equivalent  to  0-005 
gramme  of  glucose.    (See  Dr.  Pavy,  '  Lancet,'  March  1884.) 

(d)  Trommer's  Test. — Add  a  few  drops  of  a  strong 
aqueous  solution  of  sulphate  of  copper  to  (say)  a  drachm  of 
ui-ine  in  a  test-tube.  Then  add  caustic  potash  in  such  an 
excess  as  to  redissolve  the  precipitate  which  it  first  forms. 
Then  boil  ;  if  sugar  be  present,  a  yellowish-red  or  '  telegraph- 
envelope '-coloured  precipitate  of  cuprous  oxide  is  formed. 
The  presence  of  sugar  can  almost  always  be  surmised,  if  after 
the  copper  sulphate  and  caustic  potash  are  added  the  mixture 
is  then  of  a  deep  transparent  blue  shade  (Ord).  If  there  be 
no  sugar  the  mixture  is  generally  a  dull  turquoise  colour. 

(e)  Picric  Acid  (Johnson's  Test). — The  most  convenient 
of  all.  To  (say)  a  drachm  of  urine  in  a  test-tube  add  an 
equal  bulk  of  a  saturated  aqueous  solution  of  picric  acid  as  in 
the  test  for  albumin  ;  then  add  the  same  amount  of  caustic 
potash.  If  albumin  be  present  it  will  be  redissolved  by  the 
alkali.  Then  boil  ;  the  mixture,  which  was  sherry-coloured, 
becomes  mahogany-brown  or  almost  black  if  sugar  be  present, 
the  intensity  of  the  colour  varying  according  to  the  amount  of 
sugar.  Ordinarily  the  colour  is  not  unlike  that  of  a  well- 
seasoned  meerschaum  pipe. 

Bile  Acids. — Pettenkofer's  Test. — Mix  thoroughly 
together,  in  a  porcelain  dish,  an  equal  quantity  of  urine  and 
a  strong  solution  of  cane  sugar  ;  then  gradually  add,  stirring 
with  a  glass  rod  the  while,  a  similar  quantity  of  strong 
.sulphuric  acid.  A  beautiful  lake  or  purplish  colour  results  if 
bile  acids  be  present.  This  test  can  be  conveniently  modified 
by  shaking  the  urine  and  syrup  together  in  a  test-tube  so  as 
to  forrn  a  thick  froth  ;  then  gently  pouring  the  acid  down  on 
the  froth,  which  becomes  pui-ple  stained.  In  both  methods 
the  application  of  a  little  warmth  will  quicken  the  reaction. 
Any  charring  (black)  of  the  sugar  by  the  acid  must  not  be 
mistaken  for  the  j)urj>]e  colour  of  the  successful  experiment. 

Bile  Pigments. — To  a  few  drops  of  urine  in  a  porcelain 
dish  add  a  drop  of  nitric  acid,  when  a  '  play  of  colours '  results, 
the  bilirubin  V^eing  converted  into  biliverdin  (Gmelin's  test). 
The  colours  whicli  are  said  to  be  observed  are  brown,  yellow, 
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red,  green,  blue,  violet,  and  dirty  red.  We  must  confess,  how- 
ever, that  we  have  never  seen  this  procession,  and  it  is  one  of 
the  most  unsatisfactory  tests  we  know  of. 

Iodine  Test. — To  some  urine  (diluted  if  the  colour  be  very 
dark)  in  a  test-tube  add  a  drop  or  two  of  tincture  of  iodine 
(one-third  strength)  by  means  of  a  pipette  ;  this  produces  a 
green  colour  if  bile  pigment  be  present,  bilirubin  being  converted 
by  oxidisation  into  biliverdin.  The  watery  tincture  of  iodine 
should  be  applied  carefully  so  as  to  float  on  the  surface  of  the 
urine. 

Indican. — To  form  indigo-blue,  mix  with  a  given  portion 
of  urine  in  a  specimen  glass  an  equal  quantity  of  pure 
hydrochloric  acid  ;  then  apply  one,  or  perhaps  two  (not  more) 
drops  of  strong  solution  of  calcic  hypochlorite,  and  again 
agitate.  When  indican  is  present  the  resultant  fluid  is 
bluish,  or  even  a  dark  bottle-green  in  colour.  If  chloroform 
be  now  briskly  shaken  up  with  it,  it  will  absorb  the  newly 
formed  indigo  and  become  blue-stained. 

A  similar  test  applied  to  the  urine  of  a  patient  taking 
iodides  or  bromides  will  produce  a  pink  or  claret-coloured 
staining  of  the  chloroform. 

To  form  indigo-red,  boil  a  sample  of  urine  and  then  add 
cautiously  a  few  drops  of  nitric  acid.  This  produces  a 
rich  red  colour  which  will  be  taken  up  by  chloroform  on 
agitation. 

Urea. — Mix  equal  parts  of  concentrated  urine  and  pure 
nitric  acid  in  a  test-tube.  After  a  time  crystals  of  nitrate  of 
urea  are  formed.  The  application  of  cold  to  the  test-tube 
quickens  the  crystalline  formation  and  deposit.  If  albumin 
be  present  in  the  urine,  the  nitrate  of  urea,  instead  of  forming 
the  usual  needle-shaped  crystals,  is  deposited  in  beautiful 
spheres,  like  snowballs,  which  gradually  enlarge  and,  coalescing 
with  neighbouring  spheres,  eventually  fill  the  tube.  (Ord, 
Rainey.) 

The  quantitative  tests  for  urea  are  numerous. 

(a)  Hypobromite  Method. — This  most  convenient,  and 
therefore  the  most  popular,  test  depends  on  the  decomposition 
of  the  urea  by  hypobromite  of  sodium  into  water,  carbonic  acid 
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and  nitrogen,  and  the  collection  and  estimation  of  the  latter  gas. 
Fifty-five  c.c.  of  nitrogen  correspond  to  0-15  gramme  of  urea. 
Albumin,  if  present,  must  be  precipitated  and  separated  before 
using  this  test. 

There  are  various  forms  of  apparatus  in  use  ;  Russell  and 
West's  is  best  known,  but  is  only  convenient  for  laboratory 
•work.  A  much  more  convenient  ureometer,  based  on  similar 
principles  to  the  Russell  and  West,  has  been  devised  by  Dr. 
Doremus  of  New  York. 

(6)  Liebig's  Method. — This  method  is  the  most  accurate, 
but  the  process  is  long  and  difficult.  The  basis  on  which  it 
is  founded  is  the  chemical  precipitation  of  urea  by  mercuric 
nitrate.  For  a  description  the  reader  is  referred  to  the 
various  text-books  (Charles's  '  Physiological  Chemistry.') 

Phosphates  may  be  amorphous  or  crystalline. 

The  crystalline  phosphates  appear  as  the  triple  (ammonio- 
magnesian)  and  the  phosphate  of  lime.  The  amorphous  phos- 
phates often  produce  a  mUky  turbidity  in  freshly  voided 
alkaline  or  feebly  acid  urines,  which  turbidity  disappears  or 
partially  disappears  on  cooling,  but  is  increased  on  boiling. 
Phosphates,  therefore,  are  precipitated  by  heat,  the  precipitate 
being  dissolved  by  the  addition  of  acetic  or  other  weak  acid. 

Oxalates. — Insoluble  by  heat  or  by  acetic  acid ;  but 
soluble  in  hydrochloric  acid. 

Uric  Acid. — Insoluble  by  heat,  by  acetic  or  by  hydro- 
chloric acids  ;  but  readily  dissolved  by  nitric  acid  and  heat. 
Confirm  by  the  following  '  Murexide  '  test.  Treat  the  crystals 
■with  nitric  acid,  and  evaporate  to  dryness  over  a  flame  ;  then 
apply  ammonia  vapour,  when  a  beautiful  pink  colour  results. 

The  following  table  gives  easy  test  reactions  of  the 
principal  crystalline  deposits. 


Apply  heat 

Apply  lieat 
and  iicctic 
acid 

Apply  Iieat  ami 
liyclrocliloric 
acid 

Apply  heat 

and 
nitric  acid 

Amorphons  urates 
Phosphates  . 
Oxalates 
Uric  acid 

disappear  ' 
not  affected  disappear 
—      jHot  affected 

disappear 
not  allected 

disappears 
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Cystine. — Insoluble  in  water  and  acetic  acid  ;  but  soluble 
in  ammonia  and  hydrochloric  acid. 

Chlorides. — Add  to  a  small  quantity  of  urine  in  a  test- 
tube  an  equal  quantity  of  a  solution  of  nitrate  of  silver 
(1  in  8).  This  will  j^recipitate  both  chlorides  and  phosphates. 
Then  add  a  few  drops  of  nitric  acid,  which  redissolves  the 
phosphates,  leaving  the  cliiorides  as  a  dense,  white  precipitate 
of  chloride  of  silver. 

We  judge  of  their  quantity  by  the  bulk  of  the  precipitate  ; 
if  they  are  below  y\j  or  -^^  per  cent,  they  only  cause  a  mdky 
cloudiness.    The  normal  amount  in  urine  is  |  to  1  per  cent. 

Blood. — (1)  MiCEOScoPE. — Red  blood-discs  are  recognised 
by  their  form,  colour,  and  shape,  all  of  which  are  preserved 
for  some  days  in  acid  urine.  They  have  no  nuclei.  They  do 
not  form  rouleaux.  In  diluted  urine  they  swell  and  lose  their 
colour,  and  may  thus  be  overlooked  ;  on  the  other  hand,  they 
may  shrivel,  or  have  crenated  outlines,  or  present  a  broken, 
'  bitten-out '  appearance  of  circumference.  The  absence  of 
blood-discs  is  significant  of  hsematinuria,  provided  there  are 
signs  of  blood  pigment. 

(2)  GuAiACUM  Test. — Drop  some  of  the  urine  suspected 
to  contain  blood  on  to  a  piece  of  clean,  white  filter-paper, 
then  add  tincture  of  guaiacum  ;  afterwards,  when  dry,  apply 
a  drop  or  two  of  ozonic  ether  ;  if  blood  be  present,  a  sapphii-e- 
blue  colour  results,  especially  at  the  edges  of  the  stain.  This 
test  may  also  be  applied  by  using  the  fluids  in  a  test-tube.  It 
is  well  to  shake  up  the  urine  and  guaiacum  tincture  first ; 
then  pour  the  ozonic  ether  on  to  the  froth,  which  momentarily 
becomes  blue  before  it  disappears  ;  and  eventuallj-  the  ether 
which  floats  on  the  top  also  becomes  blue-stained.  The 
presence  of  saliva,  pu.«,  or  iodine  vitiates  the  test. 

(3)  Heller's  Test. — Add  equal  parts  of  urine  and  caustic 
potash  in  a  test-tube,  and  boil.  If  blood  be  present,  the  phos- 
phates which  are  precipitated  are  stained  a  pinkish  colour  by 
the  hfemoglobin. 

(4)  Spectroscope. — By  proper  manipulation  the  absorption 
bands  of  oxyhtemoglobin  may  be  seen.  Add  a  drop  of  satu- 
rated solution  of  hyposulphite  of  soda  to  the  fluid  containing 
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blood  ;  then  apply  a  few  drops  of  a  strong  solution  of  caustic 
soda.  The  hajmoglobin  is  thus  converted  into  reduced  alkaline 
hsematin,  the  spectrum  of  which  shows  two  absorption  bands, 
one  well  marked  between  D  and  E.  Note  the  presence  of 
albumin  in  the  urine  if  blood  is  in  any  quantity. 

Pus. — The  addition  of  caustic  potash  increases  the  viscidity 
or  '  ropiness '  of  the  urine,  whilst  it  dissolves  urates  with 
which  pus  might  be  confused.  The  microscope  shows  a  mass 
of  granular,  pale  corpuscles,  which  clear  up  on  the  addition  of 
dilute  acetic  acid. 

In  all  cases  note  the  quantity  of  albumin,  as  it  may  be 
excessive  and  out  of  all  proportion  to  the  amount  of  pus,  and 
be  thus  symptomatic  of  other  renal  trouble.  Renal  casts  in 
such  cases  should  always  be  looked  for. 

BRIGHT'S  DISEASE 

Definition. — Non- suppurative  inflammation  of  the  kidneys, 
attended  by  albuminuria. 

Under  this  heading  several  distinct  conditions  are  recog- 
nised. Clinically  they  may  be  divided  into  two  groups  : 
Acute  and  Chronic.  In  the  first  group  may  be  placed  Acute 
Tubal  Nephritis,  and  the  sub-variety  Scarlatinal  Nephritis  ; 
whilst  the  second  will  include  Chronic  Tubal  Nephritis,  or 
large  pale  kidney,  and  Chronic  Interstitial  Nephritis,  of 
which  latter  the  non-hereditary  cystic  kidney  is,  again,  only  a 
variety. 

Fathologically  the  different  varieties  of  Bright's  diseases 
may  be  similarly  classified  into  two  groups,  viz.  :  (1)  those 
forms  in  which  the  pathological  change  is  chiefly  intra-tuhw- 
lar  (acute  tubal  nephritis,  large  pale  kidney,  and  fatty 
kidney)  ;  and  (2)  those  in  which  the  pathological  change  is 
chiefly  m<«r-tubular  (contracted  granular  kidney,  and  cystic 
kidney). 

It  must  not,  however,  be  supposed  that  in  these  affections 
the  morbid  changes  are  limited  to  the  epithelium  in  one  class, 
or  to  the  interstitial  tissues  in  another.  It  is  probable  that 
in  any  form  of  Bright's  disease  inflammatory  changes,  though 
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most  marked,  say,  in  the  epithelium,  are  also  observed  in  the- 
interstitial  tissue,  and  vice  versa. 


Clinical 
a.  Acute 


b.  Chronic 


Table  or  Bright's  Diseases 

Pathological. 

1.  Acute  tubal  or  desquamative  i  t,  ii.  i    ■    ■,  ■, 

nephritis  Pathologica,!  changes 

1.  Chronic  tubal  nephritis,  or  Y    P"ncipally  mtra- 

large  pale  kidney  |     '"^"l'}'''  ^ndo- 

a.  Fatty  kidney  L^.'^'H''^  , 

2.  Chronic  interstitial  nephritis,  Pathological  changes 

or  contracted  granular  kid-  P^ncipally  m  er- 
jjgy  °  tubular,  or  mter- 

a.  Cystic  kidney  '  ^^'^^^^ 


ACUTE  TUBAL  NEPHRITIS 

Definition. — An  acute  inflammatory  disease  of  the  kidneys, 
affecting  the  tubules  principally,  and  attended  by  albumi- 
nuria. 

Causation. — A^e. — The  disease  appears  to  attack  young 
people  by  preference.  Sex  has  no  influence.  In  adults  it  is 
usually  secondary  to  chills  and  exjjosures,  or  a  sequel  to  some 
specific  febrile  disease,  such  as  scarlet  fever,  diphtheria, 
erysipelas,  cholera,  and  ague.  Or  it  may  be  induced  by  direct 
action  of  some  jjoisons  on  the  kidneys  (turpentine,  cantha- 
rides).    It  is  not  infrequently  associated  with  pregnancy. 

Pathology. — The  kidney  is  slightly  enlarged;  and  its  cap- 
sule non-adherent.  On  section  the  organ  is  red  ;  blood  oozes 
from  the  cut  surface  ;  the  cortex  is  relatively  increased  ;  dark 
vascular  spots  are  easily  seen  by  the  naked  eye  (Malpighian 
tufts).  Microscopically,  a  general  hypera5mic  condition  of  the 
organ  is  observed.  The  tubules  are  filled  with  (1)  swollen  and 
proliferated  epithelium  ;  (2)  migrated  blood-cells  ;  or  (3) 
fibrinous  exudation  from  blood-vessels.  Minute  hiumor- 
rhages  are  frequent.  Externally  to  the  tubules  we  find  pro- 
liferation of  connective-tissue  elements,  some  occasional  red 
blood-cells,  and  also  migratory  leucocytes. 

This  disease  may  end  in  recovery,  with  absorption  of  all 
inflammatory  products  ;  or  it  may  termin.ate  fatally  owing  to 
urajmic  poisoning  ;  or  it  may  become  chronic,  and  pass  on  to- 
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the  condition  known  as  chronic  tubal  nephritis  (large  pale 
kidney). 

Symptoms. — The  disease  is  ushered  in  suddenly,  with  some 
febrile  distui'bance,  such  as  chill  or  rigor.  Beyond  this  there 
are  usually  lumbar  pains,  vomiting,  and  headache.  A  pulse 
of  high  tension,  with  an  accentuation  and  reduplication  of  the 
second  sound  over  the  base  of  the  heart,  draws  our  attention 
to  the  urine.  This  is  scanty,  often  not  more  than  eight  or  ten 
ounces  daily,  of  high  specific  gra\dty  (1030  or  more),  smoky 
colour,  yielding  abundance  of  albumin,  and  deposits  on 
standing,  free  blood,  casts  (epithelial  or  blood),  and  amorphous 
urates.  The  albumin  is  much  in  excess  of  that  which  could 
be  caused  by  the  amount  of  blood  in  the  urine. 

The  principal  general  symptom  is  dropsy,  as  shown  by 
oedema  of  the  eyelids,  penis,  and  scrotum.  This  occurs  early, 
and  may  be  the  first  symptom  of  the  disease.  Then  follow 
effusions  into  pleura,  pericardium,  and  arachnoid  ;  and,  in  the 
later  stages,  dry  skin  and  pallor.  Haemorrhages  (retinal, 
cerebral,-  petechial)  occur  in  low  debilitated  subjects. 

Prognosis. — Favourable,  as  a  rule,  if  recognised  early. 
Adults  are  said  to  recover  in  greater  proportion  than  children. 
Our  prognosis  will  be  greatly  influenced  by  the  amount  of 
urine  excreted  and  the  quantity  of  albumin  it  contains. 
Severe  dropsy  accompanied  by  gangrenous  sloughing  of  skin 
are  also  symptoms  of  great  danger.  A  recovery  cannot 
be  said  to  have  taken  place  till  the  urine  has  regained  its 
normal  specific  gravity,  and  all  traces  of  albumin  have  gone. 
On  the  other  hand,  cases  which  are  apparently  hopeless  re- 
cover even  after  some  weeks  of  critical  condition. 

Complications. — -CEdema  of  glottis  ;  effusion  into  all  serous 
membranes,  especially  pericardium  and  pleura  ;  general  dropsy  ; 
cerebral  symptoms  from  urajmic  poisoning,  are  the  principal 
complications.  The  disease  may  pass  into  chronic  desquama- 
tive nephritis.    Erysipelas  is  not  infrequent. 

Treatment. — The  patient  must  bo  kept  absolutely  at  rest 
in  bed  and  between  blankets  till  all  traces  of  albumin  in  the 
urine  have  vani.shed.  The  diet  should  consist  of  milk,  eggs, 
and  farinaceous  foods  only.    Alcohol  in  all  forms  must  bo 
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forbidden.  In  mild  cases  this  diet  and  regimen  will  often  be 
sufficient  without  medicinal  aid.  Should  medicines  be  required, 
give  such  remedies  as  promote  elimination  by  skin,  bowels,  and 
lungs,  and  so  relieve  the  kidneys.  Leeches  may  be  applied  to 
the  loins  in  robust  patients,  followed  by  hot  fomentations  or 
cupping,  hot  packs,  and  diluent  warm  drinks.  Liquor 
ammonise  acetatis  is  of  great  value  in  the  early  stages. 

To  act  on  the  bowels  we  may  order  the  saline  purgatives 
(sulphate  of  magnesia  or  of  potash),  or  compound  jalap  powder. 
We  may  in  urgent  cases  resort  to  colocynth  and  gamboge  ; 
and  at  the  same  time  promote  diaphoresis  by  the  hot  vapour- 
bath  and  the  internal  administration  of  jaborandi. ' 

Diuretics  are  not  without  danger  in  the  early  acute  stages, 
but  may  be  given  with  advantage  if  the  disease  tends  to  linger 
or  run  into  chronicity.  At  this  time  copious  libations  of 
warm  water  will  frequently  '  wash  out '  any  remnant  of  disease 
yet  Kngering  in  the  tubules. 

Avoid  mercurials,  and  also  turpentine  and  cantharides. 

During  convalescence,  iron  with  squill  and  digitalis  are  of 
great  service. 

CHRONIC  TUBAL  NEPHRITIS  (Chronic  Desquamative 
Nephritis  ;  Large  Pale  Kidney) 

Definition. — A  chronic,  inflammatory  disease  of  the 
kidneys,  aflfecting  principally  the  epithelium  of  the  tubules, 
and  attended  by  albuminuria. 

Causation.— This  form  is,  in  most  cases,  a  sequel  of  acute 
tubal  nephritis  ;  but  it  may  originate  in  some  general  con- 
dition producing  disordered  health,  and  in  such  cases  appears 
to  be  a  chronic  disease  from  the  onset.  The  chief  pre- 
disposing causes  are  :  Age. — Most  cases  are  seen  in  middle- 
aged  adults.  Occiqyations  involving  exposure  to  changes  of 
temperature.  Diet  and  I/nbifs— There  is  often  a  history 
of  alcoholic  excess,  or  of  unwholesome  food  and  surround- 
ings. Poisons  of  various  characters  which  are  used  in 
arts  and  manufactures,  such  as  phosphorus,  mercury,  are 

'  p..    Ext :  Jaborandi  gr.  iij. ;  Est :  Gentianse  gr.  ij.  Misoe  ;  ft.  pil. 
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thought  to  produce  the  disease.  But  the  evidence  is  not  con- 
clusive. 

Pathology. — The  changes  are  chiefly  found  in  the  kidney 
tubules  and  their  epithelium. 

The  kidney  is  large,  showing  a  tendency  to  lobulation  ;  the 
capsule  peels  easily,  leaving  a  smooth,  pale  surface,  often 
crossed  by  stellate  veins.  On  section  the  cortex  is  seen  to  be 
increased,  and  pale  in  colour,  whilst  the  medullary  cones  are 
injected  and  red  ;  occasionally  small  hemorrhagic  points  are 
found  in  the  cortex  and  the  medullary  part  also. 

On  examination  by  the  microscope,  the  tubules  are  found 
distended,  and  also  less  tortuous  than  in  health  ;  their  walls 
are  thin,  and  the  epithelium  lining  them  is  large,  swollen, 
and  undergoing  granular  degeneration  ;  the  original  outline  of 
the  epithelial  cell  is  often  lost,  the  nucleus  is  absent  or 
difficult  to  find.  Here  and  there  the  epithelium  may  be 
shed  in  blocks,  which  fill  up  the  lumen  of  the  tubule  ;  or  it 
may  be  necrosed  in  patches  and  washed  away  entirely,  leaving 
only  a  bare  basement  membrane.  The  Malpighian  tufts  are 
also  compressed  by  their  own  proliferated  cells,  and  the  cap- 
sules themselves  are  thickened.  There  is  in  addition  some 
evidence  of  inflammatory  process  in  the  intei'tubular  tissue. 

Fatty  Kidney. — In  later  stages,  when  fatty  degeneration 
has  occurred,  the  organ  retains  the  principal  features  described 
above  ;  but  in  addition  it  is  greasy  to  the  touch,  whilst  the 
epithelium  becomes  filled  with  fat-granules,  or  indeed  re- 
placed entirely  by  oil-globules. 

Some  authors  describe  yet  another  condition  of  pale  kidney 
in  which  the  intertubular  tissues  become  the  seat  of  more 
marked  inflammatory  changes.  These  changes  produce  con- 
traction of  the  connective  tissue,  by  which  the  organ  becomes 
slightly  granular,  the  condition  apparently  resembling  that  of 
not  advanced  interstitial  nephritis. 

Symptoms. — There  is  general  debility  witli  marked  facies, 
which  is  almost  an  index  to  the  condition  of  the  kidney. 
The  face  is  pale  and  pasty,  with  pufiiness  of  eyelids,  producing 
a  heavy  expression.  The  skin  is  dry  and  very  pallid,  there  is 
a  general  tendency  to  dropsical  effusions  into  serous  cavities 
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and  into  the  subcutaneous  ai-eolar  tissues,  especially  of  eyelids, 
scrotum,  and  ankles.  Prior  to  these  marked  signs  the 
patient  notices  that  he  has  dyspnoea  supervening  on  little  or 
no  exertion,  and  a  polyuria.  The  urine  on  examination  is  clear, 
pale-coloured,  of  specific  gravity,  as  a  rule,  below  normal ;  it 
contains  much  albumin,  and  deposits  renal  epithelium  which 
shows  degenerative  signs,  leucocytes,  and  casts  which  ai-e 
mostly  granular  or  fatty. 

The  symptoms  may  be  complicated  by  occasional  attacks 
of  acute  tubal  nephritis  ;  the  urine  will  then  present  the 
mixed  characters  of  both  conditions.  As  the  disease  pro- 
gresses, hypertrophy  of  the  heart  and  some  of  the  vascular 
changes  of  contracted  kidney  supervene.  The  disease  is  a 
progressive  one,  but  is  often  characterised  by  periods  of 
apparent  amelioration. 

After  a  time  general  dropsy  may  supervene,  with  fatal 
wdema  of  the  glottis.  Urffimia,  due  to  retention  in  the  system 
of  substances  which  should  be  eliminated  by  the  kidneys, 
occurs  in  the  final  stages. 

Prognosis. — Favourable  if  recognised  and  treated  in  the 
early  stages  ;  but  when  the  disease  is  once  fairly  established 
it  is  invariably  fatal.  Yet  life  may  be  prolonged  for  some 
years  by  careful  attention  to  diet  and  surroundings. 

Diagnosis. — 1.  From  Acute  Tubal  Nephritis.— By  the 
duration  of  the  disease,  the  aspect  of  the  patient,  and  by  the 
chemical  and  microscopical  evidence  afforded  by  the  urine 
(see  pp.  517,  523). 

2.  From  Lardaceous  Disease. — By  the  absence  of  any 
history  of  syphilis  or  suppuration,  and  by  the  physical  signs 
of  lardaceous  disease  in  the  liver,  spleen,  or  elsewhere. 

3.  From  Contracted  Granular  Kidney. — The  patients 
with  this  condition  are  generally  older  ;  there  is  often  a 
history  of  gout ;  and  the  cardio-vascular  changes  are  more 
pronounced.  The  urine  is  also  of  low  specific  gravity,  and 
contains  often  a  trace  of  albumin  only  (see  p.  542). 

4.  The  Albuminuria  of  Heart  Dise.a.se  is  distin- 
guished by  the  chronic  history  of  the  case— an  ilhiess  much 
longer  than  that  of  large  pale  kidney  ;  by  the  evidence  of 
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valvular  or  other  cardiac  lesion  ;  and  by  the  presence  of  casts 
and  epithelial  deposits  in  the  urine  to  a  much  less  extent  than 
in  chronic  tubular  nephritis. 

Complications. — Serous  Effusions  into  the  pleura  and 
pericardium  are  common  in  all  forms  of  chronic  renal  disease. 
Broxchitis  is  also  a  frequent  complication,  especially  in  the 
advanced  stage  of  the  disease.  HiEMORRiiAGES  may  occur 
from  the  nose  or  from  the  retinal  vessels,  or  within  the 
brain,  but  less  frequently  than  in  contracted  granular  disease 
of  the  kidneys. 

As  regards  the  skin,  it  is  liable  to  inflammatory  affections 
and  bedsores  from  pressure  ;  sloughs  due  to  anasarca  may 
also  take  place.  IJRiEMic  Convulsions  and  Coma  are  the 
usual  complications  which  precede  death. 

Treatment. — The  following  general  rules  should  be 
observed. 

The  diet  should  consist  of  milk  and  farinaceous  foods 
principally.  Little  or  no  animal  food  should  be  allowed, 
except  it  be  occasional  fish  or  poultry.  No  alcohol  whatever 
is  to  be  permitted,  unless  temporarily  when  urgently  re- 
quired. Warm  flannel  clothing  is  essential.  The  skin  and 
bowels  must  be  encouraged  to  act  freely.  The  patient  should 
reside  in  a  warm  equable  climate  if  possible. 

Tonics  which  improve  the  condition  of  the  blood,  such  as  iron 
salts,  quinine,  arsenic,  may  be  prescribed  with  advantage.  • 

Diuretics  (squill,  digitalis,  acetate  of  potash,  scoparium), 
are  of  good  service  if  given  for  a  length  of  time.  No  mercury 
should  be  prescribed.  It  may  be  necessary  in  advanced  cases 
to  puncture  rtidematous  legs,  or  to  use  Southey's  trocars.  This 
treatment,  however,  tends  to  produce  sloughs  unless  guarded 
by  strict  antisepsis.    It  is  best  avoided  if  possible. 

Poultices  may  be  applied  to  the  loins  with  digitalis  leaves- 
added,  if  there  are  signs  of  acute  exacerbation  of  the  disease. 

Promote  the  action  of  the  skin  by  licjuor  amnion ise  acetatis 
and  hot-air  baths.  Hydragogue  cathartics  (pulv.  jalapju 
com  p.)  are  useful  from  time  to  time. 

'  i;;:.  Tinct:  Ferri  Perchlor:  iti.xv. ;  Tinct:  Digitalis  mx. ;  Tinct: 
Scillffc  m.xx. ;  Aquam  ad  5j.  Misce. 
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CHRONIC  INTEESTITIAL  NEPHRITIS  (Contracted 
Granular  Kidney  ;  Gouty  Kidney) 

Definition. — A  chronic  inflammatory  disease  of  the 
kidneys,  affecting  principally,  and  causing  an  increase  of, 
their  intertubular  connective  tissue,  followed  by  atrophy  of 
these  organs. 

Causation. — Age. — The  disease  occurs  most  frequently 
between  forty  and  sixty,  yet  many  cases  are  recorded  in  early 
life.  Sex. — A  great  preponderance  of  cases  is  found  in 
males.  Heredity  is  often  a  well-marked  feature.  Numerous 
cases  of  transmission  from  father  to  son  are  recorded,  although 
both  were  abstemious  in  eating  and  drinking.  Alcohol  pro- 
bably causes  a  slight  percentage  of  cases  ;  but  its  influence 
is  by  no  means  settled.  Gout  is  a  most  potent  factor.  A 
chronic  gouty  inflammation  of  a  joint  portends  contracting 
kidney. '  Rheumatism.  Chronic  lead  poisoning  is  conducive 
to  the  disease,  inasmuch  as  it  is  associated  with  gout,  in- 
flammation of  joints  and  the  surrounding  fibrous  tissues. 

Pathology. — The  kidneys  are  small,  occasionally  no  larger 
than  walnuts.  The  atrophy  may  be  much  more  pronounced  in 
one  kidney  than  in  the  other.  The  capsules  are  adherent  and  peel 
off  with  difficulty,  leaving  coarse,  granular  and  tawny-coloured 
surfaces  on  which,  it  may  be,  small  cysts  are  scattered.  On 
section  the  organ  is  pale,  and  of  tough  consistence  ;  the  cortex 
is  atrophied  and  often  consists  of  a  shallow  rim  only,  sur- 
rounding the  pyramids  ;  it  may  or  may  not  contain  cysts. 
Microscopically  the  kidney  structure  is  seen  to  be  in- 
filtrated, especially  in  the  cortical  portion,  by  a  fibro- 
nucleated  growth,  a  hyperplasia  of  the  connective  tissue 
between  the  tubules.  The  earlier  and  more  rapid  the  disease, 
the  greater  the  preponderance  of  nuclei ;  whilst  the  chronicity 
of  the  change  is  marked  by  an  exuberance  of  fibroid  tissue, 

In  seventy-three  post-mortems  observed  in  gouty  subjects  the  pre- 
sence of  uratic  deposit  in  any  joint  was  invariably  accompanied  by 
cirrhosis  of  liidneys. — S.  T. 
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which,  by  its  shrinkage,  compresses  the  tubules  and  thus  pro- 
duces irregularities  in  their  coui'se,  shape,  and  lumen. 

The  Malpighian  tufts  are  reduced  in  size  ;  the  capillary- 
constituents  are  shrunken  and  matted  together  ;  and  the  sur- 
rounding capsule  is  always  thickened,  and  sometimes  laminated, 
though  often  of  homogeneous  structure. 

According  to  Gull  and  Sutton,  there  exists  'a  fine  hyaline 
fibroid  substance  between  the  tubules,  making  them  appear 
further  apart  than  normal.  A  similar  change  occurs  in  the 
arterioles  throughout  the  body,  especially  situated  imme- 
diately outside  the  muscular  layer.'  ' 

The  cystic  kidney  is,  unless  congenital,  probably  an  ex- 
tremely chronic  form  of  the  contracted  granular  kidney.  The 
cysts  result  from  retention  of  the  contents  of  tubes  or  Mal- 
pighian bodies,  caused  by  obstruction  due  to  the  adventitious 
fibrous  tissue. 

Symptoms. — The  disease  is  essentially  a  chronic  one,  and 
comes  on  insidiously.  There  is  a  typical  facies  ;  the  features 
are  often  sharp  ;  the  expression  is  anxious,  yet  the  complexion 
is  fresh,  if  not  florid.  Probably  the  first  symptom  complained 
of  is  dyspnoea  on  the  slightest  exertion.  The  patient's  atten- 
tion is  then  drawn  to  the  urine,  owing  to  his  having  to  rise 
once  or  twice  in  the  night.  He  frequently  has  dyspepsia  ;  the 
bowels  tend  to  constipation. 

iS  euro.ses  then  become  common,  viz.  :  headache  and  vertigo, 
irritability  of  temper,  and  a  failing  memory ;  whilst  the 
ophthalmoscope  reveals  hypersemia  of  the  optic  discs  in  conse- 
quence of  serous  exudation.  It  may  be  followed  by  retinal 
hemorrhages,  or  atrophy  of  the  discs. 

When  the  disease  is  fairly  established,  symptoms  pointing 
to  change  in  the  cardio-vascular  system  are  the  most  pro- 
nounced. '  Hypertrophy  of  the  left  ventricle  is  an  early  sign. 
This  hypertrophy  is  not  dependent  on  the  kidney  change,  but 
is  due  to  morbid  alterations  in  the  vessels,  Jiot  only  of  the 
kidneys,  but  of  the  body  generally.  The  disease,  therefore,  is 
not  neces.sarily  originated  in  the  kidneys.'  (Gull  and  Sutton, 
(yp.  cil.)  The  pulse  is  one  of  high  ten.sion  ;  there  is  a  tendency 
'  TraJis.  Med.  Chir.  Soc.  Loud.  vol.  Iv. 
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to  palpitation  on  exertion,  and  to  hivmorrhages  from  mucous 
and  other  surfaces.  Epistaxis  is  most  common,  and,  on  the 
whole,  perhaps  is  beneficial  rather  than  otherwise.  Bleedings, 
however,  may  occur  from  the  stomach  or  bowels  ;  also  on  the 
surface  of  the  brain,  or  into  its  ventricles  or  substance,  thus 
causing  apoplexy.  Retinal  haemorrhage  with  total  blindness 
is  not  uncommon. 

The  urine  is  copious,  amounting  often  to  four  or  five  piats 
a  day  ;  it  is  almost  colourless  ;  its  specific  gravity  is  low 
(1010,  or  less)  ;  it  contains  a  little  albumra,  but  often  none, 
and  deposits  hyaline  and  granular  casts,  epithelial  cells,  and, 
•occasionally,  free  blood.  Urea  is  scanty  in  an  individual 
specimen. 

The  skin  is  often  dry  and  scaly,  and  there  is  a  diminution 
•of  subcutaneous  fat  ;  anasarca  is  not  common,  at  least  in  the 
•early  stages  of  the  disease.  Attacks  of  bronchitis  are  frequent, 
and  when  the  disease  has  advanced  there  is  a  liability  to 
pneumonia. 

Complications. — Besides  the  cardio-vascular  conditions, 
which  are  really  part  of  the  disease,  other  complications  in- 
volving the  respiratory  and  nervous  systems  are  common. 
Dyspnoea  is  often  urgent  ('  asthmatic  '  attacks),  and  occasion- 
ally aggravated  by  ojdema  of  the  glottis.  Albuminuric 
retinitis  with  total  blindness,  in  some  instances  one  of  the 
earliest  symptoms,  is  found  in  the  later  stages.  Delirium, 
urajmic  convulsions,  and  coma  are  often  present  towards  the 
end,  which  may  be  preceded  by  ascites  and  other  dropsical 
efiusions. 

Treatment. — Our  aim  should  be  directed  chiefly  towards  re- 
ducing the  arterial  tension,  and  so  to  prevent  dangerous  hremor- 
rhages.  The  diet  should  be  plain  and  nutritious,  and  consist 
principally  of  milk,  eggs,  and  farinaceous  foods.  Animal  food 
must  be  allowed  sparingly  only.    Alcohol  is  strictly  forbidden. 

Nitro-glycerine,  in  doses  of  gr.  twice  a  day,  is  of  great 
service  in  relieving  tension  in  the  smaller  vessels.  We  may 
also  give  saline  watei-y  purgatives,  such  as  the  sulphates  of 
magnesia,  potash,  and  soda,  in  combination  with  iron  or 
quinine.    For  uricmia,  opium  in  small  doses  has  been  proved 


CHRONIC  INTERSTITIAL  NEPHRITIS  543 


"to  be  of  good  service,  in  spite  of  theoretical  objections.  The 
subcutaneous  injection  of  pilocarpin  (gr.  should  be  adminis- 
tered if  convulsions  supervene.  Vomiting  is  best  relieved  by- 
dilute  hydrocyanic  acid,  with  effervescing  draughts. 

"Warmth  is  an  important  item.  The  patient  should  wear 
flannel  constantly,  and,  if  possible,  should  winter  abroad,  or 
avoid  the  dangerous  winds  which  prevail  in  spring.  He  should 
also  obey  the  ordinary  laws  of  health  as  regards  occupation, 
exercise,  (fee. 


Table  of  Urine  in  Bright's  Diseases 
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Acute  Tubal  Nephritis 

Chronic  Tubal 
Nephritis 

Chronic  Interstitial 
Nephritis 



Quantity 
Colour  . 
Sp.  gr.  . 

Albumin 
Deposit  . 

Scanty 
Smoky 

Increased  (1030) 

Loaded   .  . 
Free  blood  . 

Eenal  epithelium 

/  epithelial 
Casts  J  blood 

^  granular 

Increased  . 
Pale  yellow 
Diminished  (1015) 

Much  . 

Occasionally  free 

blood 
Degenerated  epi- 
thelium 

^  granular 
Casts  -j  fatty 

^  hyaline 

Much  increased 
Almost  colourless 
Much  diminished 

(1010) 
Little  or  none 
Occasionally  free 

blood 
Epithelium 

Casts  i^^y^^T 

1  granular 

It  seldom  occurs  in  chronic  Bright's  disease  that  one  single 
type  of  kidney  lesion  is  found.  The  mixed  kidney,  showing 
either  acute  tubal  combined  with  chronic  tubal  changes,  or  the 
■contracted  kidney,  with  co-existing,  chronic,  epithelial  lesions, 
is  the  mo.st  frequent  condition. 


PYELITIS 

Definition. —Inflammation  of  the  pelvis  and  infundibula 
of  the  kidney. 

Caasation. — Generally  secondary  to  some  local  irritation, 
such  as  impacted  calculus  in  the  kidney  or  ureter,  chronic 
cystitis,  prostatic  disease,  or  urethral  .stricture.  It  may  super- 
vene on  the  administration  of  turpentine,  cantliarides,  or  other 
irritant  drug.    Or  it  may  result  from  tubercular  disease  of  the 
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urinary  tract.  A  gouty  form  of  pyelitis,  clue  to  the  constant 
irritation  of  very  acid  urine,  is  also  described.  Occasioually 
it  is  a  complication  of  some  of  the  specific  fevers,  especially 
pyajmia. 

Pathology. — There  is  primarily  congestion  of  the  blood- 
vessels supplying  the  part  ;  the  pelvic  mucous  membrane 
becomes  swollen  with  proliferated  epithelium.  The  pelvis  then 
dilates,  its  walls  become  thickened,  shed  their  epitheHum,  and 
secrete  a  muco-pus.  As  the  disease  advances,  the  pelvis  be- 
comes an  abscess  cavity,  with  pouches  or  diverticula  corre- 
sponding to  the  original  infundibula.  Its  mucous  membrane 
is  grey- coloured  and  sloughs  in  patches. 

Should  complete  obstruction  occur,  a  globular,  tense 
tumour  forms,  containing  pus  (pyonephrosis),  which  may  be 
evacuated  by  the  urinary  tract  or  by  fistulous  openings  into 
the  peritoneum,  the  colon,  or  through  the  loin. 

Symptoms. — Such  as  would  accompany  an  abscess  in  the 
kidney,  viz.  :  a  high  temperature,  hectic  fever  with  rigors, 
sweats  and  vomiting,  accompanied  by  a  dull  and  continuous 
pain  radiating  from  the  loins  to  the  umbilicus,  groins,  thighs, 
and  penis.  There  is  frequent  desire  to  micturate,  which 
temporarily  relieves  the  pain.  The  penis  and  testicles  are 
usually  retracted.  The  urine,  unless  complete  obstruction 
occurs,  contains  blood,  conical  or  pear-shaped  epithelium  from 
the  pelvis,  mixed  with  pus  and  shreds  of  mucous  membrane. 
It  may  also  contain  phosphates  from  decomposition  ;  but 
usually  the  reaction  is  acid  and  slightly  albuminous.  If 
tubercle  be  suspected  as  primary  cause,  the  urine  should  be 
searched  for  bacilli. 

Diagnosis. — From  Perinephric  Abscess. — This  condition 
would  be  attended  by  severe  pain  and  more  marked  tender- 
ness, which  is  comparatively  superficial.  Nor  does  the  urine 
contain  pus  necessarily,  although  there  is  frequently  a  certain 
amount  of  albuminuria. 

From  Hydronephrosis. — This  retention  tumour  occurs 
usually  without  severe  pain,  except  on  exertion,  and  without 
marked  pyrexia.  It  may  also  disappear  from  time  to  time  as 
the  obstruction  is  removed  or  alters  its  position.    The  urine  is 
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^ree  from  pus,  unless  the  obstruction  is  chronic  and  causes  a 
secondary  pyelitis. 

Prognosis  will  depend  on  the  cause  and  the  duration 
of  the  disease.  Tubercular  pyelitis  is  ultimately  fatal. 
A  similar  remark  applies  to  those  cases  in  which  a  fistu- 
lous opening  allows  the  suppuration  to  become  chronic 
and  thus  cause  lardaceous  disease.  Cases,  however,  recover 
after  removal  of  the  diseased  kidney,  and  in  the  mild  forms 
which  occur  secondarily  to  fevers. 

Treatment. — In  the  acute  stage  :  local  applications  to  the 
loins  of  hot  poultices  or  fomentations  ;  leeches  or  wet  cupping. 
Medicinally,  saline  febrifuges  and  purgatives  are  indicated. 
Give  opium  to  relieve  the  pain.  The  removal  of  the  cause  of 
primary  irritation,  whether  it  be  in  urethra,  bladder,  or 
kidney,  may  demand  surgical  interference.  Free  drainage 
of  accumulated  pus  is  essential,  as  the  abscess,  if  left  alone,  is 
almost  invariably  fatal.  The  after-treatment  demands  tonics, 
a  nutritious  diet,  and  a  bracing  climate. 

LARDACEOUS  DISEASE  OF  THE  KIDNEY 

Definition. — A  degeneration  secondary  to  prolonged  sup- 
puration, syphilis,  or  bone  disease,  involving  the  kidneys  in 
common  with  the  liver,  spleen,  and  other  organs. 

Causation. — Aye. — Cases  more  frequently  occur  in  young 
and  early  adult  life.  Wasting  and  swp-purative  diseases,  such 
as  phthisis,  caries  of  bone,  and  more  especially  tertiary 
syphUis. 

Pathology. — The  kidney  is  enlarged,  of  pale,  waxy  ap- 
pearance, and  firm  to  the  touch.  The  capsule  easily  peels 
off.  On  section  the  cortex  is  enlarged,  and  presents  shiny, 
glistening  points,  resembling  the  cut  surface  of  fat  bacon  or 
suet.  The  degenerative  change  commences  in  the  muscular 
coats  of  the  smaller  blood-vessels.  The  capillary  Malpighian 
tufts  are  the  first  to  be  involved  ;  the  disease  then  spreads  to 
the  larger  arteries  and  veins.  The  walls  of  the  urinary 
tubules  and  the  intertubular  vessels  become  affected  later. 
The  tubules  themselves  contain,  and  are  distended  by,  swollen 
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epithelium  and  epithelial  d(5bris,  and  perhaps  also  by  fatty 
matter  in  the  secondary  and  later  stages.  Large  hyaline 
casts  are  almost  invariably  found  plugging  the  larger  tubules. 

The  iodine  reaction  is  the  typical  test.  On  applying  a 
weak  solution  of  iodine  to  a  freshly-cut  surface  of  the  kidney, 
it  attacks  the  Malpighian  tufts,  and  also  the  larger  vessels,  so 
that  they  can  be  easily  seen  as  dark  mahogany-coloured  points 
or  lines.  Methyl-violet  also  presents  a  contrast  stain  by 
turning  the  amyloid  tissues  a  pinkish-red  and  the  rest  of  th& 
organ  a  blue  tint. 

Symptoms. — There  is  a  previous  history  of  syphilis, 
chronic  abscess,  or  caries  of  bone.  There  is  marked  pallor, 
together  with  harsh  and  'muddy'  skin.  The  urine,  voided  in 
large  quantities,  is  of  low  specific  gravity  (1008),  pale  in 
colour,  contains  a  fair  amount  of  albumin,  and  deposits  large, 
brittle,  hyaline  casts.  In  the  later  stages  only,  there  may  be 
oedema  of  legs,  and  also  ascites.  Death  usually  occurs  under 
twelve  months  from  the  commencement  of  the  disease,  and  is 
directly  due  to  exhaustion,  or  to  diarrhoea  as  a  result  of 
lardaceous  changes  in  the  mesenteric  vessels. 

Ursemic  symptoms  are  not  common  ;  nor  are  there  cardio- 
vascular or  retinal  changes  as  in  chronic  Bright's  disease. 
The  spleen  and  liver  are  almost  invariably  and  contemporarily 
involved. 

Diagnosis. — This  is  usually  determined  by  the  history  of 
suppuration,  the  presence  of  signs  of  lardaceous  disease  in  the 
spleen  and  liver,  and  by  polyuria  with  a  larger  amount  of 
albumin  than  in  contracted  granular  kidney,  and  less  than  in 
chronic  tubular  nephritis. 

Treatment. — Entirely  secondary  to  the  disease  of  which  it 
is  a  complication.  All  we  can  hope  for  is  to  prolong  life,  by 
the  administration  of  cod-liver  oil,  iron  and  other  tonics,  and 
to  relieve  complications  which  may  arise. 

Treat  diarrhoea  and  dropsical  accumulations  on  broad 
general  grounds.    A  nutritious  diet  is  also  indicated. 
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HYDSONEPHROSIS 

Definition. — A  non-inflammatory  distension  of  the  ureter 
and  of  the  pelvis  of  the  kidney  by  obstructed  urine. 

Causation. — (1)  The  obstruction  may  be  exerted  by  pres- 
sure from  tvithout — e.g.  new  growth  in  relation  with  the  bowels, 
lymph  glands,  bone,  muscle,  uterus,  or  other  structure  in  the 
vicinity  of  the  kidney  and  ureter.  (2)  Obstruction  of  the 
ureter  may  occur  from  ivithin,  such  as  by  new  growth,  calculus, 
and  thickened  walls  of  the  bladder.  A  calculus  may  be  lodged 
in  the  ureter  itself  ;  occasionally  a  congenital  valve  or  fold  of 
mucous  membrane,  or  a  twist  exists  in  the  ureter.  Haemor- 
rhage into  the  dilated  pelvis  or  into  the  ureter  is  a  com- 
paratively rare  cause.  Hydronephrosis  is  more  frequent  in 
women  than  in  men,  whatever  the  cause  may  be. 

Pathology. — The  kidney  may  be  little  altered  in  shape  or 
structure  in  small  accumulations.  On  the  other  hand,  the  sac 
may  assume  huge  proportions,  distending  the  pelvis,  in- 
fundibula,  and  caUces  to  such  an  extent  that  the  kidney  is 
scarcely  recognisable  beyond  its  being  a  large  irregularly 
sacculated  structure,  with  traces  only  of  the  cortical  portion 
remaining  as  a  cyst  wall.  Suppuration  of  the  sac  may  occur, 
or  it  may  ultimately  shrivel  and  its  contents  become  absorbed. 
Hydronephrosis  is  occasionally  found  in  both  sides,  and  is 
then  generally  congenital ;  or  it  is  due  to  some  disease  in 
the  bladder  or  urethra  by  which  both  ureters  are  obstructed. 
Similarly  the  ureter  may  be  distended  till  it  reaches  the 
diameter  of  a  large  sausage,  or  larger.  Obviously,  if  the  ob- 
struction is  near  to  the  bladder  the  whole  of  the  ureter  will 
be  equably  dilated. 

Symptoms. — No  severe  symptoms.  There  is  no  pain  or 
discomfort  except  that  arising  from  the  tumour  formed  by  the 
accumulation.  This  tumour,  .situated  over  the  region  of  the 
kidney  and  ureter,  is  of  rounded  or  oval  sliape,  smooth,  and 
generally  tense  to  the  touch.  Fluctuation  may  generally  be 
easily  made  out.  It  is  dull  on  percussion,  except  anteriorly, 
where  it  is  overlapped  by  the  colon.    It  is  liable  to  sudden 
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disappearance,  attended  by  an  increased  flow  of  urine,  owing 
to  the  partial  removal  of  the  obstruction  or  its  sudden 
altei-ation  in  position.  Unless  the  obstruction,  however,  be 
entirely  removed,  the  fluid  again  collects  and  the  tumour  re- 
appears. The  signs  of  pressure  on  neighbouring  organs  are 
not  very  definite  unless  the  cyst  assumes  large  proportions. 
The  urine  itself  is  little  altered.  It  may  contain  a  tinge  of 
albumin  ;  but  pus  is  absent  as  a  rule.  The  fluid  of  the  cyst 
consists  of  urine  with  only  traces  of  its  urea  and  salts.  In 
other  words,  the  kidney  structure  has  been  damaged  by  the 
distension,  and  almost  ceases  to  excrete  solid  matters. 

Diagnosis. — Prom  Pyonephrosis. — The  physical  signs  are 
much  the  same  in  both  diseases.  In  hydronephrosis,  however, 
we  should  be  guided  by  the  absence  of  marked  fever  and 
other  constitutional  symptoms,  and  by  the  freedom  of  the 
urine  from  much  constant  pus. 

From  Perinephric  Abscess.— This  condition  is  accom- 
panied by  much  local  pain  and  tenderness,  by  rigors  and 
fever.  The  disease  also  is  of  longer  duration  in  reaching  the 
stage  of  physical  signs  than  hydronephi'osis. 

From  Ovarian  Tumour. — This  tumour  grows  up  from 
below,  manifestly  in  connection  with  a  pelvic  organ.  Internal 
examination  also  will  show  that  the  uterus  is  displaced. 

An  Hydatid  Cyst  is  extremely  tense ;  it  pushes  every 
structure  before  it,  even  bulging  the  ribs.  A.spiration  and 
examination  of  the  fluid  will  reveal  the  presence  of  hooklets. 

A  fluctuating  tumour,  situated  in  relation  with  the  kidney 
or  the  ureter,  which  suddenly  subsides  and  subsequently 
reforms,  can  only  be  hydronephrosis. 

Prognosis. — Favourable  in  the  majority  of  cases.  The 
dangers  which  may  arise  are,  pressure  on  some  vital  organ,  or 
rupture  of  the  cyst  and  discharge  of  its  contents  into  the 
peritoneum.  If  both  sides  are  afli'ected,  the  gravity  of  the  case 
is  obviously  increased.  Occasionally,  after  aspiration  of  the 
cyst,  a  fistulous  opening  may  be  kept  up  by  the  discharging 
fluid,  and  so  lead  to  death  from  exhaustion  unless  the  kidney 
be  excised. 

Treatment. — Surgical  entirely.    Puncture  the  cyst  with 
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due  precaution  to  anatomical  relations.  Elneading,  with  a 
view  to  dislodging  the  obstruction,  has  also  been  advocated. 

MALIGNANT  DISEASE  OF  THE  KIDNEY 

Any  form  of  malignant  new  growth  may  primarily  attack 
the  kidney.  Sarcoma  and  carcinoma  are  the  most  common. 
These  diseases,  however,  are  rarer  than  in  the  liver  or  ali- 
mentary canal.  The  kidney  is  not  infrequently  involved  by 
secondary  deposits  from  suprarenal  bodies,  bowel,  or  other 
neighbouiing  organ. 

Cansation. — Age. — Encephaloid  cancer  occurs  most  fre- 
quently in  adults,  whilst  the  sarcomata  are  oftener  met  with 
in  young  patients.  Heredity  may  have  some  predisposing 
influence.  Sex. — Men  are  said  to  suffer  more  frequently  than 
women.  Injuries  also  act  as  predisposing  causes  ;  under  this 
category  we  must  also  place  the  irritating  effects  of  renal 
calculi.    The  right  kidney  is  oftener  involved  than  the  left. 

Symptoms. — Loss  of  flesh  is  an  early  symptom,  and  pre- 
cedes any  other  ;  then  follows  pain  in  the  loins,  often  of  a 
severe,  lancinating  character,  and  extending  to  the  groin  and 
thigh.  The  urine  from  time  to  time  contains  blood  freely 
mixed,  and  frequently  deposits  epithelioid  cells  of  cancer  or 
sarcoma.  The  cachexia  common  to  malignant  disease, 
wherever  it  occurs,  shows  itself  sooner  or  later.  The  diagnosis 
is  further  completed  by  percussion  and  palpation  revealing 
a  generally  hard  tumour  situated  behind  the  colon,  wliich 
gradually  increases  in  bulk  so  that  it  may  assume  huge  pro- 
portions, and  thus  give  rise  to  a  distension  of  abdominal 
veins,  ccdema  of  the  lower  limbs,  and  even  paraplegia. 
The  urine  does  not  necessarily  contain  albumin,  unless  there 
is  hjematuria.  This  latter,  as  stated  above,  is  an  intermittent 
symptom,  the  urine  often  being  quite  normal  between  the 
attacks.  Secondary  infiltration  of  lymph  glands  should  also 
be  looked  for. 

Diagnosis. — The  existence  of  a  renal  tumour  occurring  in 
an  elderly  subject,  and  accompanied  by  intermittent  haematuria, 
and  wa.sting,  would  render  the  diagnosis  of  malignant  disease 
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of  the  kidney  almost  certain.  But  without  hosmaturia  the 
diagnosis  is  more  difficult,  as  the  tumour  may  be  confounded 
with  similar  or  other  conditions  in  connection  with  liver  or 
spleen  or  bowel  or  ovary.  A  tumour  originating  in  either 
liver  or  spleen  is  separated  from  the  kidney  by  an  area  of 
resonance,  and  it  should  move  with  the  ascent  and  descent  of 
the  diaphragm,  unless  considerable  adhesions  to  surrounding 
parts  have  occurred.  In  malignant  disease  of  the  colon  the 
ordinary  resonance  of  the  bowel  over  the  kidney  would  be  lost, 
and  in  addition  there  would  be  evidence  afforded  by  the 
evacuations.  Ovarian  tumours  grow  from  the  pelvis,  and  are 
associated  with  displacement  of  the  uterus.  Scybala  may  at 
times  be  felt  on  palpation  ;  but  this  condition  is  not  preceded 
by  emaciation,  and  a  large  enema  would  at  once  clear  up  any 
doubt. 

As  regards  the  diagnosis  between  malignant  disease  and 
other  tumours  of  the  kidney  itself,  these,  mostly  containing 
fluid,  yield  fluctuation  on  palpation  ;  they  are  not  so  irregular 
in  their  outlines  as  cancerous  growths,  and,  as  a  rule,  the 
distress  they  afford  is  one  of  centrifugal  pressure  and  dis- 
comfort rather  than  the  severe  pain  of  malignant  disease.  An 
exploring  needle  would  materially  assist  in  diagnosis. 

The  examination  of  the  urine  for  the  detection  of  cancer 
cells  is  apt  to  be  misleading,  and  is  indeed  unreliable,  owing  to 
the  varying  types  of  epithelium  which  occur  in  the  different 
parts  of  the  urinary  tract. 

Treatment. — Palliative  only.  Give  opiates  and  morphia  to 
relieve  the  pain.  Treat  hfematuria  on  general  grounds.  Attend 
to  the  patient's  health.  His  diet  should  be  nutritious  and 
generous.  If  the  question  of  nephrectomy  be  entertained,  it 
should  be  attempted  early.  It  is  useless  in  advanced  stages, 
or  if  there  be  secondary  infiltration  of  other  parts. 

TUBERCULOSIS  OF  THE  KIDNEY 

Causation. — Age. — The  acute  form  is  more  common  in 
early  life.  The  chronic  variety  may  occur  at  all  ages.  Sex. — 
Men  suffer  more  frequently  than  women.    The  other  pre- 
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disposing  causes  are  much  the  same  as  produce  tubercular 
invasion  of  other  organs.  By  some  authorities  it  is  supposed 
that  the  pi-esence  of  renal  calculus  in  a  strumous  subject 
may  act  as  an  exciting  cause  to  tubercular  deposits  in  the 
kidneys. 

Pathology. — The  disease  may  be  a  primary  or  a  secondary 
aflection. 

In  Primary  tuberculosis  of  the  kidney  the  lesion  first 
appears  in  one  or  the  other  gland,  or  at  least  is  quite  as  far 
advanced  here  as  in  any  other  organ. 

Aggregations  of  tuberculous  growths  which  are  formed  by  • 
the  coalescence  of  neighbouring  tubercles  are  found  in  both 
the  cortical  and  the  pyramidal  zones  of  the  kidney.  These, 
like  similar  growths  elsewhere,  undergo  retrogressive  caseation 
and  softening,  and  so  produce  a  series  of  excavations  which 
may  remain  discrete,  or  which  may  be  connected  by  ulcerous  - 
intercommunicating  channels. 

Each  cavity  is  lined  by  a  pyogenetic  membrane,  studded 
with  tubercles,  and  tilled  with  cheesy  pus  and  detritus,  with 
some  lime-salts.  In  advanced  cases,  the  excavation  goes  on 
to  such  a  degree  that  the  organ  is  practically  destroyed,  and 
is  represented  by  a  large  abscess,  with  somewhat  thick  walls, 
in  which  only  here  and  there  a  remnant  of  the  gland  tissue 
remains.  The  disease  may  be  unOateral ;  but  generally  both 
kidneys  are  involved. 

Usually,  also,  a  similar  dissemination  of  tubercular 
deposits  occurs  in  the  pelvis  and  infundibula  of  the  kidney, 
which  become  dilated,  and  also  in  the  ureter,  which  is 
thickened  and  almost  obliterated.  The  resultant  condition 
therefore  resembles  that  of  pyonephrosis.  Tuberculous  ulce- 
ration of  the  bladder  and  of  the  vesicuhe  seminales  is  also 
frequent,  probably  from  infection  brought  down  from  the 
kidney. 

In  the  Secondmy  form  of  the  disease  the  kidney  may  be 
the  seat  of  miliary  tubercular  deposit  as  part  of  a  general 
acute  tuVxirculosis. 

Symptoms. — In  their  main  features  bear  a  resemblance  to 
those  of  pyelitis  and  new  growth.    The  patient  complains  of 
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a  dull  aching  pain  in  the  loin,  accompanied  by  fever  which  is 
generally  of  the  hectic  type.  He  has  frequent  micturition,  the- 
urine  containing  pus,  shreds  of  epithelium  and  of  kidney 
tissue,  and  the  characteristic  tubercle  bacilli.  Tube  casts 
may  be  present,  but  not  necessarily  so,  as  the  renal  tubules 
and  epithelium  are  not  primarily  involved.  The  urine  is 
generally  of  acid  reaction  ;  but  it  may  be  alkaline  and  contain 
an  excess  of  pus  if  tuberculous  cystitis  be  present. 

Beyond  these  symptoms  the  patient  loses  flesh  and 
strength.  The  lungs  and  other  organs  generally  also  afford 
evidence  of  tuberculous  disease,  in  a  more  or  less  advanced 
state. 

Diagnosis. — As  the  signs  are  practically  the  same  as  in 
pyonephrosis,  we  are  only  led  to  susjDect  tubercular  disease  of 
the  kidney  by  finding  a  similar  condition  in  the  lung,  testes, 
or  elsewhere.  A  microscopical  examination  of  the  urinary 
deposit  and  the  discovery  of  the  tubercle  bacillus  would 
render  the  diagnosis  certain. 

Prognosis. — Always  unfavourable.  The  length  of  life 
depends  on  the  previous  duration  of  the  disease,  and  the 
integrity  of  the  fellow-kidney. 

Treatment. — The  local  treatment  is  the  same  as  in  pyelitis. 
The  question  of  nephrectomy  may  have  to  be  considered.  It 
is  hopeless,  however,  in  advanced  cases  in  which  amyloid  de- 
generation is  a  complication  ;  and  must  not  be  entertained 
even,  unless  the  disease  is  limited  to  one  kidney. 

The  general  treatment  consists  in  maintaining  the  appe- 
tite and  strength  of  the  patient  by  tonics  and  cod-liver  oil. 

MOVABLE  KIDNEY  (Floating  Kidney) 

Definition. — A  pathological  condition  under  which  the 
kidney  is  dislocated  from  its  normal  situation  and  manifests 
more  or  less  mobility. 

Causation. — Age. — The  greatest  number  of  cases  have 
been  observed  between  the  ages  of  thirty  and  forty.  The 
right  kidney  is  most  frequently  found  displaced.  Sex. — 
Nearly  eighty- seven  per  cent,  of  cases  are  females  ;  the 
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majority  of  these  being  women  of  the  working  classes,  who 
have  borne  large  families. 

Other  causes  may  be  named,  such  as  tumours  of  the  supra- 
renal bodies,  or  of  the  pancreas,  disease  of  lumbar  vertebrae 
and  psoas-abscess,  direct  injury  to  the  kidney,  absorption  of 
its  fatty  capsule,  tumours  and  displacements  of  the  uterus, 
and  a  general  lax  condition  of  the  walls  and  tissues  of  the 
abdominal  cavity.  There  is  often  a  previous  history  of 
emaciation  following  on  obesity. 

It  is  occasionally  congenital,  due  to  anatomical  abnor- 
mality in  which  a  mesonephron  is  developed. 

Symptoms.— There  are  not  necessarily  any  marked  sym- 
ptoms or  inconvenience.  The  patient  has  generally,  however,  a 
sense  of  pain  and  a  dragging  discomfort  in  the  loin,  accompanied 
by  some  ner^^ous  disturbance,  such  as  hypochondriasis  or  a  local 
neuralgia.  There  is  often  derangement  of  digestion  and  dis- 
order of  the  gastro-intestinal  canal.  There  may  be  suppression 
of  urine,  or  even  hydronephrosis,  owing  to  twisting  of  renal 
vessels  and  duct ;  and  the  expulsive  efforts  attending  parturi- 
tion, defsecation,  or  micturition,  often  give  rise  to  pain, 
nausea,  and  fainting.  Occasionally  (sdema  of  the  lower  limbs 
occurs  from  pressuie  on  the  inferior  cava. 

Palpation,  as  a  rule,  easily  reveals  the  displaced  organ 
according  to  the  extent  of  its  mobility.  In  some  cases  it  may 
be  so  manipulated  as  to  be  pushed  over  the  lumbar  vertebrae. 
If  the  trunk  be  raised,  the  kidney  may  be  felt  extending  into 
the  pelvic  fossa.  The  patient  should  be  examined  bi-manually 
and  in  different  postures  ;  the  best  position,  however,  is  the 
'  knee-elbow,'  with  the  trunk  slightly  raised.  The  kidney 
will  then  fall  towards  the  abdominal  wall,  leaving  a  hollow 
depression  in  the  loin.  The  organ  is  known  by  its  shape  and 
smooth  surface ;  it  easily  slips  from  under  the  fingers ; 
manipulation  is  generally  painful. 

Diagnosis. — This  entirely  rests  on  the  movable  character  of 
the  tumour,  its  rounded,  smooth  surface,  and  the  faint  sickening 
sensation  which  it  produces  on  manipulation.  Furtlier,  the 
tumour  rarely  increases  in  size,  and  wlien  restored  to  its  normal 
situation  it  is  overlapped  by  a  resonant  bowel. 


554  DISEASES  OF  THE  ITEINARY  SYSTEM 


Prognosis.— Good.  It  is  rarely  fatal  if  left  alone.  The 
prominent  symptoms  being  of  a  neurotic  kind  often  disappear 
as  soon  as  the  innocent  character  of  the  tumour  is  established 
in  the  patient's  mind. 

Treatment. — To  restore  the  kidney  to  its  proper  site  and 
retain  it  there  by  (1)  a  firm,  broad,  flannel  binder  round  the 
whole  abdomen  ;  (2)  a  concave  metal  shield  fixed  over  the 
organ  ;  (3)  corsets  covering  the  whole  of  the  belly  down  to 
the  groins.  Strengthen  the  muscles  of  the  abdominal  wall  by 
massage,  electricity  (induced  current),  sea-bathing.  Prevent 
constipation,  vomiting,  or  other  violent  expulsive  eQ"orts. 

Surgical  interference  has  hitherto  not  been  markedly 
successful ;  but  the  operation  by  which  the  kidney  is  attached 
to  the  posterior  abdominal  wall  (nephrorrhaphy)  may  have 
to  be  considered  in  cases  in  which  there  is  much  distress. 
(Landau,  New  Sydenham  Society,  1884.) 

RENAL  CALCULUS 

Definition. — A  concretion  of  uric  acid,  oxalate  of  lime, 
phosphates,  or  other  crystalline  matters,  which  lodges  or  is 
formed  in  the  pelvis  or  infundibula  of  the  kidney. 

Pathology. — The  calculi  vary  much  in  composition,  shape, 
size,  and  situation. 

Uric  acid  concretions  are  the  most  frequent.  The  stone 
may  be  only  just  too  large  to  pass  down  the  ureter,  or  it  may 
be  the  size  of  a  pigeon's  egg.  Its  form  is  generally  oval  or 
rounded,  but  often  branched,  and  closely  fitting  to  the  divisions 
of  the  infundibula.  In  some  cases  numerous  calculi  exist, 
which  are  then  faceted  by  mutual  attrition.  They  are  always 
deposited  in  acid  urine. 

Oxalate  of  lime. — These  calculi  are  genei'ally  small,  tuber- 
culated,  of  extreme  hardness,  and  black  on  the  surface  from 
decomposed  blood.  They  are  deposited  in  acid  or  neutral 
urine. 

Phosphatic  concretions  in  the  kidney  are  not  frequent, 
except  as  secondary  incrustations  on  previously-formed  calculi 
which  by  their  obstruction  have  caused  decomposition  of 
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urine.  They  are  generally  smooth  and  of  dusty  or  chalky 
appearance,  and  often  attain  a  large  size.  They  usually  are 
composed  of  calcic  and  ammonio-magnesian  phosphates  mixed, 
and  are  deposited  in  alkaline  urine. 

Cystine  calculus  is  rare  ;  it  is  light,  and  of  a  peculiar, 
burnished,  waxy,  or  sooty  exterior.  It  has  a  radiating  and 
gUstening  appearance  on  section,  and  is  deposited  in  acid 
urine. 

Other  calculi  which  may  form  are,  the  carbonate  of  lime, 
the  xanthine,  and  the  urate  of  soda.  Dr.  Ord  has  discovered 
a  calculus  which  was  composed  of  indigo. 

The  origin  of  all  calculi  is  still  obscure.  The  nucleus 
may  be  formed  of  blood,  parasitic  ova,  epithelium,  mucus,  or 
pus.  Having  thus  a  starting-point,  a  preponderance  of  any 
of  the  crystalline  bodies  so  frequently  found  in  urines  would 
tend  by  concretions  and  laminations  to  the  formation  of  a 
calcidus.  It  is  not  common  for  a  given  calculus  to  be  com- 
posed entirely  of  one  urinary  product.  A  mixed  calculus  with 
alternating  layers  is  far  more  usual. 

The  secondary  results  of  a  calculus  are,  pyelonephritis, 
hydronephrosis,  pyonephrosis. 

Disruption  of  calculi  may  occur  (according  to  Ord)  owing 
to  some  alteration,  mechanical  or  chemical,  in  the  medium  in 
which  they  are  found. 

Symptoms. — The  symptoms  of  renal  calculus  vary  according 
as  it  remains  stationary  or  passes  down  the  ureter.  We  may 
thus  have  symptoms  which  are  significant  of  {a)  renal  irrita- 
tion ;  others  which  are  due  to  (6)  obstruction  and  spasm  of 
the  ureter  ;  and,  finally,  there  may  arise  symptoms  which  point 
to  (c)  disorganisation  and  destruction  of  the  afi'ected  kidney. 

(a)  If  the  calculus  rest  in  the  kidney  or  its  pelvis,  sym- 
ptoms are  not  always  prominent.  But  ordinarily  pain  is  a 
prominent  symptom,  although  a  renal  calculus  may  exist  for 
years  and  give  ri.se  to  no  suffering.  It  consists  of  a  dull,  heavy, 
and  aching  pain  in  the  loin,  aggravated  by  jars  and  joltings, 
and  occasionally  inducing  vomiting.  The  urine  may  contain 
small  concretions,  or  crystals  of  the  calculus,  but  always  free 
blood  at  some  time  or  other.    The  hicmorrhage  may  not  be 
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sufficient  to  colour  the  urine,  but  it  invariably  is  present  in 
one  or  other  specimen  of  urine  if  searched  for  microscopically. 
Occasionally  also  the  urine  contains  pus  or  albumin. 

(6)  If  the  calculus  be  small  and  it  become  dislodged  from  the- 
pelvis  and  travels  into  the  ureter,  there  would  occur  all  the  signs 
of  renal  colic.  We  ought  then  to  have  every  sample  of  urine 
searched  for  a  calculus.  The  stone  in  its  migration  always, 
causes  well-marked  symptoms,  viz.  pains  in  the  lumbar  region, 
which  are  constant  for  some  hours,  or  paroxysmal  and  mor& 
accentuated  ia  the  side  where  the  calculus  is  lodged.  They 
also  radiate  to  the  belly,  the  loins,  the  buttocks,  and  thighs. 
There  is  often  also  urethral  pain,  with  retraction  of  the  penis- 
and  testicle,  and  a  frequent  desire  to  micturate.  Nausea, 
vomiting,  and  rigors  are  common,  as  in  biliary  calculi.  No 
fever  exists,  as  a  rule,  unless  the  attack  be  a  long  one  ;  but, 
on  the  other  hand,  a  feeble  pulse  and  a  pallid  skin  point  rather 
to  symptoms  of  shock. 

The  urine  contains  free  blood,  and  deposits  crystals 
according  to  the  composition  and  structure  of  the  calculus. 
AH  these  symptoms  abate  as  the  calculus  passes  into  the 
bladder  or  escapes  by  the  urethra. 

(c)  The  subsequent  results  of  a  calculus  which  is  impacted 
in  the  pelvis  or  in  the  infundibida  of  the  kidney  are,  pyelitis, 
pyonephrosis,  and  possibly  perinephric  abscess.  The  general 
symptoms  which  would  indicate  these  conditions  are,  constant 
lumbar  pain,  the  presence  in  the  urine  of  pus  and  blood,  and 
possibly  phosphatic  crystals,  with  hectic  fever,  and  emaciation. 

Diagnosis. — The  presence  of  lumbar  pains,  hismaturia,  and 
an  abundance  of  one  or  other  of  the  typical  crystals  in  the 
urine,  with  absence  of  any  definite  renal  tumour,  are  strongly 
suggestive  of  renal  calculus,  especially  if  the  urine  remain 
acid.  These  conditions  may  be  simulated  by  cancer  of  the 
kidney ;  but  in  this  latter  disease,  which  occurs  more  frequently 
in  advanced  life,  the  hasmorrhage  is  more  profuse.  A  history  of 
gout  also  would  point  to  calculus  as  the  cause  of  the  symptoms. 
Frequently  a  positive  diagnosis  cannot  be  determined  until  an 
exploratory  incision  be  made  in  the  loin  and  a  needle  used  as 
a  sound. 
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Treatment. — Correct  the  diathesis.  Benzoate  of  ammo- 
nium is  an  invaluable  remedy  when  the  urine  is  alkaline  from 
irritation  of  any  retained  calculus.'  Excess  of  uric  acid 
should  be  met  by  large  doses  of  alkalies  (carbonate  of  soda  or 
potash),  with  a  view  to  solvent  eflfects  of  an  alkaline  urine. 
The  dose  must  be  depressingly  large  to  do  any  good.  A  course 
of  the  waters  at  Carlsbad,  Contrexeville,  or  Ems  may  be 
recommended  when  practicable.  No  drug  can  be  used  as  a 
solvent  for  oxalate  of  lime  ;  but  the  patient  should  avoid 
rhubarb  and  other  fruits,  and  be  careful  to  live  on  a  sparingly 
nutritious  diet.  Piperazin  has  been  recently  recommended  for 
its  solvent  power  over  uric  acid. 

Moderate  exercise,  with  attention  to  the  condition  of  the 
skin,  bowels,  and  digestive  organs,  are  also  important  elements 
in  preventive  treatment. 

In  renal  colic  the  first  indication  is  to  relieve  the  pain. 
Give  opium  or  morphia,  by  the  mouth  or  subcutaneously,  to 
their  full  physiological  effects.  Hot  baths  and  hot  fomenta- 
tions, or  poultices  to  the  loins  may  be  applied.  The  patient 
must,  of  course,  rest  in  bed.  Subsequently  our  aim  should  be 
to  help  the  speedy  passage  of  the  calculus.  Belladonna  is  said 
to  be  useful  by  relaxing  the  spasm  of  the  ureter.  Give 
copious  drinks  of  a  warm  and  bland  character,  such  as  barley- 
water,  toast-water.  Should  the  agony  continue  intolerable, 
we  may  have  to  administer  chloroform  or  ether. 

The  question  of  surgical  interference  will  be  influenced  by 
the  age  and  general  health  of  the  patient  ;  the  length  of  time 
he  has  suffered  ;  the  presence  or  absence  of  signs  of  amyloid 
degeneration  ;  and  also  the  condition  of  the  opposite  kidney. 
The  stone  may  be  excised,  or  it  may  be  necessary  to  remove 
along  with  it  an  entirely  disorganised  kidney. 

PAEASITIC  DISEASES  OF  THE  KIDNEY 

(1)  Hydatid  Cyst  is  the  most  frequent  form  of  parasitic 
disea.se,  but  still  comparatively  rare.    The  life  history  of  the 

'  p^.  Ammon :  Benzoatis  gr.  xx. ;  Spt.  Chloroformi  ttixv. ;  Aquam  ad 
5j.  Miace, 
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parasite  has  been  described  under  Tsenia  echinococcus 
(p.  300). 

Symptoms.— Firstly,  the  patient  complains  of  pain  in  the 
region  of  the  kidney,  and  extending  to  the  groin,  testis,  and 
thigh ;  then  there  appears  a  gradually-forming,  globular, 
fluctuating  tumour,  resembling  a  hydronephrosis  in  site  and 
anatomical  i-elations.  But  the  cyst  is  usually  one  of  great 
tension,  and  as  it  enlarges  it  pushes  aside  every  structure  in 
relation  therewith.  Occasionally  an  hydatid  thrill  may  be 
obtained  by  percussion,  but  we  have  never  felt  it  ourselves. 

Prognosis. — Usually  favourable.  (1 )  The  cyst  may  rupture 
into  the  ureter,  the  bowel,  the  peritoneal  cavity,  the  stomach, 
or  even  into  the  pleural  cavity.  If  it  discharge  into  the 
ureter,  the  presence  of  booklets  and  daughter  cysts,  or  shreds 
of  cyst  wall  in  the  urine  would  afford  a  conclusive  diagnosis. 
Occasionally  a  daughter  cyst  may  be  arrested  in  the  ureter 
and  set  up  symptoms  simulating  renal  calculus.  (2)  It  may 
suppurate  and  give  rise  to  all  the  symptoms  of  renal  abscess. 
The  urine  should  still  be  searched  for  booklets.  (3)  The 
parasite  may  die  and  the  cyst  shrivel,  the  contents  being 
converted  into  a  doughy  mass  which  contains  remnants  of  the 
cyst  walls  and  booklets. 

Treatment. — Leave  the  tumour  alone  if  it  give  rise  to  no 
pain  or  discomfort.  Otherwise  it  may  be  punctured  and 
drained,  or  injected.  If  it  suppurate,  the  treatment  is  in  all 
respects  similar  to  that  of  renal  abscess. 

(2)  BiLHARZiA  H/BMATOBiA. — A  trematode  worm  J  common 
at  the  Cape  of  Good  Hope,  in  Egypt  and  the  Nile  Valley. 
The  disease  which  it  causes  is  therefore  endemic  in  these 
parts.  The  mature  worm  infests  water,  and  is  supposed 
to  enter  the  system  by  the  alimentary  canal ;  thence  it 
migrates  to  the  mesenteric  or  vesical  veins,  or  to  the  kidney 
and  ureter.  Dr.  John  Harley  thinks  that  the  parasite  may 
enter  by  the  urethra  during  bathing.  It  is  probable,  as  in 
nearly  all  of  these  internal  parasites,  that  they  have  an  in- 
termediate host  for  their  larval  stage,  and  another  host  during 
their  mature  existence. 

Symptoms. — ^Vary  according  to  the  part  attacked.  Should 
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the  mesentery  and  bowel  be  involved,  there  would  be  a 
dysenteric  form  of  diarrhoea,  whilst  affections  of  the  kidney  or 
ureter  would  give  rise  to  pyelitis  and  abscess.  Irritability  of 
the  bladder,  attended  by  micturition  of  urine,  at  first  clear, 
but  containing  blood  at  the  end  of  the  stream,  with  excess  of 
mucus  and  of  vesical  epithelium,  would  point  to  affection  of 
that  organ.  Occasionally  haemorrhage  comes  from  the  urethra 
after  some  slight  exertion,  and  is  not  associated  with  mic- 
turition. In  all  cases  the  diagnosis,  however,  is  incomplete 
until  the  ova  are  discovered  in  the  urine  or  faeces,  either  free 
or  embedded  in  sloughs  of  mucous  membrane.  The  ova  are 
elliptical  bodies,  pointed  at  one  end,  each  containing  embryos 
with  long  vibratile  cilia.  Beyond  these  signs,  marked 
ansemia  is  a  prominent  symptom,  and  there  is  a  general 
febrile  condition  somewhat  resembling  typhoid  fever.  In 
some  cases,  however,  beyond  slight  and  temporary  hsematuria 
the  symptoms  are  quite  trivial. 

Treatment. — Kill  the  parasite  if  possible.  Injections  of 
quassia,  iron,  or  turpentine  may  be  applied  to  the  bladder. 
Dr.  John  Harley  recommends  injections  of  iodide  of  potassium. 
Oil  of  male  fern  is  of  great  advantage  in  order  to  rid  the  in- 
testinal canal  of  the  parasite.  Beyond  this,  give  tonics,  such 
as  iron  and  qmnine,  when  the  febrile  disturbance  has  abated. 
The  disease  is  said  to  be  rarely  fatal. 

TJE^MIA 

Definition. — A  term  which  is  applied  to  certain  nervous 
symptoms  supervening  on  suppression  of  urine,  or  failure  of 
the  kidneys  to  eliminate  the  products  of  tissue- waste. 

Causation. — The  exciting  cause  is  the  circulation  of  urea 
in  the  blood.  This  may  be  due  to  any  disease  or  condition  by 
which  the  excretory  functions  of  the  kidney  are  arrested.  It 
thus  occurs  in  acute  and  chronic  Briglit's  disease,  in  dis- 
organisation of  the  kidneys  by  calculus,  abscess,  or  new 
growth,  and  througli  the  action  of  certain  poisons. 

Pathology.  -Tlic  disease  is  due  to  arrest  of  tJie  urinary 
excreta.    The  products  of  tissue-waste  and  tissue-change  are 
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retained  in  the  blood.  The  patient  is  then  suffering  from  an 
autogenetic  poison.  Urea  is  found  in  the  secretions  of  the 
various  glands,  except  the  kidneys,  and  in  all  dropsical 
effusions,  and  in  the  sweat. 

Symptoms. — The  symptoms  vary  considerably  in  different 
cases  according  to  the  secreting  powers  of  the  kidneys.  Thus, 
in  the  acute  nephritis  which  occurs  after  scarlet  fever,  or 
supervenes  on  the  puerperal  state,  the  onset  is  sudden  and  at 
times  unexpected,  but  accompanied  by  almost  complete  arrest 
of  the  urinary  excretion.  In  chronic  renal  disease,  on  the 
other  hand,  the  typical  symptoms  are  preceded  by  a  pre- 
liminary headache,  accompanied  by  drowsiness,  nausea  and 
vomiting,  impaired  vision,  dyspnoea  (worse  at  night),  and  a 
diminishing  quantity  of  urine.  The  odour  of  the  breath  is 
said  to  be  ammoniacal. 

Subsequently  one  of  two  conditions  supervenes,  viz.  the 
patient  either  becomes  convulsed,  or  he  passes  into  a  state  of 
coma. 

The  Convulsions  are  like  those  of  epilepsy  in  almost  every 
respect.  The  patient  falls  to  the  ground  insensible,  his  face  is 
first  pale,  and  then  becomes  livid.  He  has  twitchiugs  of  the 
muscles,  foaming  at  the  mouth,  and  he  often  bites  his  tongue. 
The  pulse  is  quickened,  and  there  is  usually  some  slight  rise 
in  the  temperature.  He  may  recover  entirely  from  this 
attack  ;  or  he  may  have  a  succession  of  similar  seizures,  with 
periods  of  semi-insensibility  between — a  condition  which  at 
once  reminds  us  of  the  Status  Epilepticus.  If  he  does  not 
recover,  he  gradually  passes  into  a  state  of  coma,  which  is 
usually  fatal.    (See  Eclampsia,  p.  755.) 

But  Coma  may  be  the  first  indication  of  the  urfemic  poisoning 
in  another  case.  It  may  supervene  gradually  in  thirty-six  to 
forty-eight  hours,  or  it  may  be  sudden  and  complete,  as  in 
cerebral  hasmorrhage. 

The  patient  is  quite  insensible,  nothing  rouses  him  ;  he 
breathes  stertorously  ;  his  respirations  are  slow,  shallow,  and 
often  acquire  a  '  Cheyne-Stokes '  character.  The  pupils  are 
usually  dilated,  and  the  temperature  slightly  raised  (100° 
about). 
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Diagnosis. — This  is  at  once  cleared  up  on  passing  a 
catheter  into  the  bladder  and  finding  little  or  no  urine  ; 
and  -what  urine  there  may  be  is  highly  albuminous.  As 
distinguishing  it  from  apoplexy,  we  often  find  urremic  convul- 
sions without  loss  of  consciousness,  and  urfemic  coma  without 
paralysis.    In  apoplexy  these  symptoms  are  combined. 

Pro^osis. — In  acute  urwmia  the  immediate  prognosis  is 
fairly  favourable,  especially  if  there  is  no  reason  to  suspect 
advanced  disease  of  the  kidneys.  The  chronic  form  is  more 
grave,  but  it  is  rare  for  death  to  occur  after  the  initial 
seizure  ;  usually  it  requires  a  succession  of  attacks  to  produce 
a  fatal  result. 

Treatment. — During  the  convulsions  the  treatment  should 
be  the  same  as  in  epilepsy.  Similarly  in  coma,  the  treatment 
in  most  respects  is  that  which  one  would  adopt  in  cerebral 
hsemorrhage. 

One  or  two  points,  however,  are  of  great  importance.  We 
should  endeavour  to  lessen  the  arterial  tension.  This  may  be 
done  by  free  venesection  from  the  arm,  or  by  wet  cupping  to 
the  nape  of  the  neck,  or  by  leeches  to  the  temples. 

Subsequently  encourage  the  bowels  and  the  skin  to 
activity,  so  that  effete  matters  may  be  eliminated  by  these 
channels.  A  brisk  purgative  of  croton  oil,  or  of  elaterium 
(gr.  -jJtt),  may  be  administered.  DiajAoresis  is  quickest  pro- 
duced by  the  subcutaneous  injection  of  nitrate  of  pilocarpine 
(gr.  ,L)  and  by  hot  air  baths. 

Inhalations  of  chloroform  may  be  required  from  time 
to  tirne  if  the  convulsions  are  severe  or  continuous.  Ex- 
perimental research  points  to  the  possibility  of  alleviation  of 
the  syiriptoms,  or  even  cure,  by  the  injection  of  the  extract 
made  from  the  kidneys  of  a  sheep  or  other  animal. 

The  diet  should  consist  principally  if  not  entirely  of  milk> 

ISCHTJEIA  (Suppression  of  Urine) 

Definition. — A  term  which  is  applied  hoi\\  to  functional 
suppression  and  to  retention  of  urine  from  obstruction. 

Causation. — There  are  consequently  two  groups  under 
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which  cases  may  be  classified,  viz. :  (a)  Functional  Suppression, 
and  (b)  Obstructive  Suppression. 

(a)  Functional  Suppression. — This  occurs  in  a  number  of 
various  conditions  and  diseases.  It  may  supervene  during 
an  attack  of  acute  Bright's  disease,  and  during  the  course 
of  some  of  the  specific  fevers,  notably  scarlet  fever  and 
diphtheria,  of  which  Bright's  disease  is  a  complication.  In 
cholera  also  it  is  a  prominent  symptom,  not  so  much  owing 
to  any  renal  change,  as  to  arrest  of  function  of  the  kidney 
in  common  with  other  secretions.  Suppression  may  also  be 
a  neurotic  manifestation,  as  in  hysteria  and  in  shock.  It 
may  also  be  brought  about  by  the  actions  of  certain  poisons, 
such  as  cantharides  and  turpentine.  Finally,  it  may  be  pro- 
duced by  embolism  or  other  form  of  obstruction  existing  in 
the  aorta  or  in  the  renal  arteries. 

(6)  Obstructive  Suppression.  — This  is  generally  due  to  the 
existence  of  a  calculus,  or  of  new  growth  involving  the  pelvis 
of  the  kidney,  or  the  ureter,  bladder,  or  urethra.  For  the 
complete  development  of  this  form,  it  is  necessai-y  that  the 
cause  of  the  obstruction  should  implicate  both  ureters,  else  the 
opposite  gland  may  carry  on  the  functions  of  both.  Obviously, 
therefore,  those  obstructions  which  exist  in  the  bladder  and 
the  lower  urinary  tract  produce  the  most  marked  results. 

Symptoms. — In  those  conditions  in  which  the  urinary 
function  is  in  abeyance,  the  symptoms  vary  somewhat  in 
difiFerent  cases.  In  cholera,  for  example,  the  condition  seems 
to  have  little  or  no  effect  on  the  patient.  In  hysteria,  again, 
the  arrested  urinary  function  may  exist  for  days  without 
causing  constitutional  disturbance  beyond  vomiting.  In  the 
majority  of  other  cases,  however,  it  is  in  itself  a  grave 
condition,  speedily  inducing  exhaustion,  the  typhoid  state, 
and  death.  If  the  kidneys  again  take  on  a  healthy  action, 
as  they  suddenly  do  in  some  instances,  recovery  is  equally 
rapid. 

In  obstructive  suppression  tlie  onset  of  symptoms  is 
generally  sudden.  At  iirst  there  is  no  marked  inconvenience 
to  the  patient ;  afterwards  characteristic  symptoms  ensue. 
These  are,  headache,  vertigo,  vomiting,  thirst,  and  muscular 
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twitchings.  Subsequently  the  respirations  become  shallow,  the 
pupils  are  contracted,  the  patient  becomes  drowsy  and  finally 
convulsed.  But  there  is  no  dropsy  and  no  rise  of  temperature. 
Death  occui's  in  about  a  week  from  the  onset  of  the  obstruction ; 
but  complete  recovery  may  take  place  on  removal  of  the  cause. 

Treatment. — In  suppression  of  function,  all  that  we  can 
hope  to  do  is  to  alleviate  symptoms  by  hot  baths,  and  in  some 
instances  by  purgatives.  In  most  cases  death  occurs  from 
the  fever  or  other  disease  of  which  suppression  is  a  com- 
plication. 

In  the  obstructive  form  the  main  indication  is  to  remove 
the  cause,  and  consequently  the  treatment  is  more  surgical 
than  medical.  In  renal  calculus  Sir  W.  Roberts  advocates 
kneading  the  abdomen  in  the  region  of  the  kidney  and  course 
of  the  ureter,  with  a  view  to  dislodge  the  stone.  The  ques- 
tion of  nephro-lithotomy  may  have  to  be  considered. 

In  obstruction  from  malignant  disease  our  treatment  can 
only  be  palliative. 

HEMATURIA 

Definition. — The  presence  of  blood  in  the  urine.  The 
hemorrhage  may  come  from  the  kidney  or  from  any  part  of 
the  urinary  tract. 

Causation. — The  causes  may  be  (a)  Local  or  (6)  Generak 
(a)  Local. — (1)  From  the  kidney,  as  a  result  of  acute 
nephritis,  calculus,  new  growth,  parasites,  injury,  etc.  The 
blood  here  is  usually  uniformly  mixed  with  the  urine,  which 
hence  becomes  of  a  '  portery  '  tint.  The  presence  of  blood-casts 
is  almost  diagnostic.  (2)  From  the  pelvis,  infundibula,  or 
ureter,  being  the  effects  of  new  growth,  calculus,  parasites. 
The  ha-niorrhage  is  often  profuse  and  periodical.  (3)  From 
the  bladder,  caused  by  inflammation,  new  growth,  calculus,  or 
para.sites.  The  Vjlood  in  such  cases  is  frequently  profuse,  free, 
or  clotted,  and  appears  at  the  end  of  micturition.  It  is  also 
intermixed  with  an  excess  of  mucus  or  pus.  (4)  From  pro- 
state or  urethra,  owing  to  impacted  calculus,  stricture,  injury, 
or  ulceration.  These  causes  are  chiefly  .surgical.  {^)  Injuries 
to,  or  abscesses  extending  into,  any  part  of  the  urinary  tract. 

o  o  2 
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(6)  From  the  uterus  during  menstruation.  (7)  Vicarious 
menstruation,  a  very  doubtful  phenomenon. 

(b)  General. — (1)  Poisons  acting  directly  on  the  kidneys 
(turpentine,  cantliarides).  (2)  Specific  fevers  (notably  typhus 
and  small-pox).  (3)  General  diseases  in  which  ha-morrhage  is 
a  prominent  symptom,  e.ff.  purjDura,  scurvy.    (4)  Hiemophilia. 

The  diagnosis  of  the  seat  and  cause  of  hemorrhage  will, 
however,  in  all  cases  depend  on  other  collateral  evidence  and 
symptoms,  in  addition  to  the  urinary  signs.  Such  symptoms 
are  referred  to  under  the  various  diseases  and  conditions  civinsr 
rise  to  htematuria.  (See  Calculus  ;  Malignant  Disease  ;  Para- 
sites of  Kidney.) 

In  all  cases  careful  palpation  or  exploration  of  the  kidney, 
bladder,  and  urethra  is  necessary.  The  microscope  and  the 
endoscope  will  also  in  most  cases  yield  valuable  evidence  of  a 
negative  or  a  positive  character.  It  is  necessary,  however, 
not  to  mistake  healthy  renal  or  other  epithelial  cells  for  those 
of  malignant  new  growth.  And  we  should  also  be  aware  that 
the  urine  and  its  chemical  constituents  alter  the  appearances 
of  the  red  discs  considerably.  They  may  be  swollen,  or 
more  contracted  than  usual  ;  they  also  tend  to  lose  their 
biconcavity  of  surfaces  ;  and  their  borders  may  be  eaten  out 
or  crenated. 

Treatment. — Absolute  rest  in  bed  is  essential.  The  room 
should  be  cool.  Iced  drinks  may  be  given.  Avoid  alcohol. 
Astringents  may  be  administered,  such  as  iron  (the  tincture 
of  the  perchloride  is  best),  lead,  gallic  acid,  and  turpentine  in 
small  doses.  The  most  potent  drug,  liowever,  is  ergot,  either 
by  the  mouth,  in  tlie  foi-m  of  the  tincture  or  liquid  extract,  or 
by  subcutaneous  injection.  Digitalis  and  opium  are  also 
powerful  adjuvants.  Hiemorrhago  from  the  bladder  is  best 
treated  locally,  by  the  application  of  cold  to  the  perineal  and 
hypogastric  regions  ;  or  by  the  injection  into  the  bladder  of 
iced  water,  or  of  diluted  solutions  of  iron  preparations  (tinc- 
ture of  the  perchloride,  1  in  30)  ;  or  of  tannic  acid  (1  in  20)  ; 
or  of  hot  water,  to  which  may  be  added  tincture  of  hamamelis 
(3j.  to  a  pint),  or  calcium  chloride  (1  per  cent,  solution). 

It  is  necessary  that  the  bowels  sliould  be  kept  freely 
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moved.  The  question  of  removal  of  new  growth  or  calculus 
must  be  discussed  from  a  surgical  standpoint. 

PAROXYSMAL  HEMOGLOBINURIA  (H^matinuria) 

Definition. — A  disease  characterised  by  sudden  ague-like 
seizures,  accompanied  by  the  voiding  of  urine  containing 
hivmatin,  with  apparently  good  health  between  the  attacks. 

Causation. — Obscure  at  present.  From  the  periodicity  of 
the  attacks  there  is  reason  to  associate  them  with  some 
malarial  taint.  The  direct  exciting  cause  is  often  sudden 
chill  or  exposure  to  cold.  It  is  said  to  be  caused  by  taking 
glycerine  in  large  doses,  which  has  a  solvent  effect  on  the 
colouring  matter  of  the  blood.  The  cases  are  almost  entirely 
limited  to  adult  males  who  are  subject  to  severe  muscular 
exertion. 

Pathology. — Not  yet  thoroughly  established.  During  the 
attacks  the  kidneys  are  markedly  congested,  but  there  is  no 
epithelial  or  other  histological  change.  The  red  corpuscles  of 
the  blood,  however,  are  destroyed,  their  hasmoglobin  thus 
passing  into  the  urine.  The  disease  is  probably  related  on  the 
one  hand  with  ague,  and  on  the  other  with  rheumatism. 

Symptoms,  —  Tlie  attacks  ai'e  paroxysmal.  They  are 
ushered  in  suddenly  with  rigors,  severe  lumbar  pains,  'goose- 
skin,'  retraction  of  testes,  a  tendency  to  yawn,  vomiting, 
together  with  general  malaise,  and  aching  of  limbs  ;  in  fact, 
ail  the  symptoms  which  one  might  look  for  at  the  onset  of  an 
aguish  attack  ;  but  the  temperature  of  the  body  is  sensibly 
lowered.  The  urine  at  the  time  of  the  attacks  is  bloody, 
contains  much  albumin,  and  deposits  a  grumous  sediment. 
Microscopically,  however,  we  fail  to  find  any  blood  corpuscles, 
owing  to  their  destruction  and  the  solution  of  tlieir  contained 
h;fmoglobin  ;  but  tube-casts,  brown-coloured  masses,  and 
oxalates  are  found. 

The  spectroscope  gives  two  bands  in  the  green  and  yellow, 
and  also  occasionally  a  band  in  the  red,  showing  the  presence 
of  hjcrnoglobin  in  the  urine. 

After  a  few  liours  there  is  a  return  of  the  normal  tenipe- 
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ratui-e,  or  even  a  little  febrility,  and  tlie  attack  gratlually 
passes  away,  leaving  the  patient  somewhat  weak  and  ex- 
hausted. Subsequent  seizures  may  occur  at  intervals  varying- 
from  four  or  five  hours  to  a  week  or  more.  The  secondary 
attacks  are  a  repetition  of  the  former  ones,  but  often  in 
diminished  severity,  and  they  are,  as  a  rule,  dependent  on 
sudden  access  of  cold.  The  urine  between  the  paroxysms  will 
be  found  quite  normal. 

After  many  bouts  a  characteristic  malarial,  jaundiced,  or 
anaemic  complexion  is  acquired. 

Treatment. — Prophylactic. — Avoid  exposure  to  cold  and 
damp.  The  body  should  be  well  clothed.  Flannel  garments 
are  essential  both  in  winter  and  summer. 

Curative. — During  the  attacks  give  ergot  subcutaneously, 
together  with  copious  warm  non-alcoholic  drinks.  Subse- 
quently iron  and  quinine,  separately  or  combined,  or  arsenic^ 
are  indicated. 

CHYLURIA 

Definition. — A  disorder  characterised  by  the  appearance  of 
chyle  and  lymph  in  the  urine,  due  to  obstruction  and  rupture 
of  the  lymphatics. 

Causation. — Age. — It  occurs  more  frequently  in  adult  life. 
Sex. — Women  suffer  in  greater  proportion  than  men.  Climate. 
— Occasionally  in  this  country  cases  of  chyluria  occur  from 
obstruction  of  the  thoracic  duct,  or  of  the  lymphatic  capil- 
laries of  the  lower  part  of  the  body,  as  a  result  of  tubercle  or 
other  new  growth.  That  form  of  chyluria  which  is  produced 
by  parasitic  invasion  occurs  most  frequently,  if  not  entirely, 
in  tropical  lands.  The  parasite,  or  exciting  cause,  is  a  ne- 
matode worm,  the  Filaria  saiujidiiis  hoin  inis,  which  is  nocturnal 
in  its  habits  (see  p.  304). 

Pathology. —The  lymph-ves.sels,  especially  those  of  the 
pelvis  and  lower  part  of  the  abdomen  and  legs,  are  obstructed 
at  various  points.  As  a  result  of  this  obstruction  the  lym- 
phatic capillaries  are  dilated,  either  in  their  whole  length 
below  the  obstruction,  or  locally,  so  as  to  form  here  and  there- 
pouch-like  dilatation.s  or  vesicles  which  contain  chyle.  Cases 
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are  recorded  in  which  the  thoracic  duct  was  impervious  at  a 
certain  level,  with  resultant  enormous  dilatation  of  the  tube 
below.  When  the  obstruction  occurs  in  the  lymphatics  of  the 
scrotum  the  disease  is  known  as  Lymph  Scrotum.  Elephanti- 
asis is  the  name  which  is  applied  to  a  similar  condition  in  the 
legs.  Chyluria  results  when  the  obstruction  takes  place  in  the 
lymphatics  of  the  bladder  and  urinary  tract.  The  parasitic  cause 
of  the  obstruction  is  probably  not  due  to  the  presence  of  the 
mature  worm,  so  much  as  to  its  embryos,  which  are  too  large 
to  pass  along  some  of  the  lymph-capillaries,  and  therefore  play 
the  part  of  emboli.  The  filaria  itself  easily  travels  through 
the  capillaries.  Chyluria  here  is  only  a  manifestation  of  the 
parasitic  invasion  of  the  lymph-vessels  of  the  bladder  or 
urinary  tract,  which  become  dilated  and  ultimately  rupture. 

Symptoms. — The  formation  of  cutaneous  vesicles  on  the 
scrotum  and  the  appearance  of  elephantiasis  are  sufficiently 
characteristic  symptoms.  But  the  most  i-emarkable  signs  are 
presented  by  the  urine.  This,  when  tirst  voided,  is  milky  in 
appearance  and  in  odour.  It  contains  chyle,  lymph,  tibrin, 
and  tlie  normal  constituents  of  urine,  but  the  latter  are  in 
diminished  quantities.  Therefore  it  soon  coagulates  into  a  semi- 
solid or  jelly-like  consistence,  which  is  translucent  or  opaque 
according  as  lymph  or  chyle  predominates.  After  a  time 
it  again  becomes  liquid,  and  the  chyle  floats  to  the  upper 
surface  in  molecular  form,  like  cream,  or  fat.  It  also  deposits 
leucocytes  and  blood,  together  with  embryos  of  the  parasite. 
This  condition  may  be  constant,  or  periodic  only. 

All  the.se  events  are  not  inconsistent  with  apparent  good 
health  ;  but  sooner  or  later  the  patient  emaciates  ;  he  com- 
plains of  oljicure  or  dragging  pains  in  the  loins,  hypogastrium, 
and  perineum  ;  he  has  some  slight  fever,  and  becomes  mentally 
depressf;d. 

Diagnosis. — The  diagnosis  of  the  actual  condition  chyluria 
is  ea.sy.  Tlie  scum  which  forms  on  the  top  of  the  urine  is 
proved  to  Ije  fat  by  its  solubility  in  ether.  The  discovery  of 
the  parasite  is  of  the  utmost  imi^ortance,  since  chyluria  may 
occur  fiom  oljstruction  of  the  thoracic  duct  by  tumour. 

Prognosis.  -  It  is  not  necessarily  a  fatal  disease.  Patients 
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occasionally  live  a  number  of  years  ;  the  duration  of  life 
appareiitly  depending  on  the  degree  and  rapidity  of  the 
emaciation. 

Treatment. — (a)  Prophylactic— Thoroughly  cleanse  all 
vegetables  and  fruits  which  are  eaten  in  an  uncooked  condition, 
and  boil  all  di'inking- water.  This  latter  precaution  is  at  once 
obviously  necessary  when  we  consider  the  cycle  of  the  parasite. 
A  mosquito  is  supposed  to  be  the  intermediate  host  of  the 
worm.  After  a  debauch  of  human  blood  and  the  reception  of 
the  filaria  into  the  insect's  stomach,  where  the  embryos  further 
develop,  it  is  supposed,  on  good  grounds,  that  the  mosquito  in 
turn  deposits  the  embryos  in  the  water  of  rivers  ;  and  thus 
they  come  to  be  received  into  the  stomach  and  blood-vessels  of 
human  beings. 

(b)  Curative. — Astringents  have  been  advocated,  especi- 
ally gallic  acid.  Much  more  hopeful  results  should  be 
anticipated  from  the  application  of  astringent  lotions  to  the 
bladder,  such  as  a  solution  of  nitrate  of  silver  (gr.  ^  ad  5,].). 

Other  indications  for  treatment  are  to  supply  the  waste 
of  fat  by  giving  a  generous  diet.  Iron  tonics  will  be  required 
to  correct  the  subsequent  antemia. 
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ANATOMY 

The  BRAIN  consists  of  the  two  Cerebral  Hemispheres  and 
their  basal  ganglia,  the  Corpora  Striata,  and  the  Optic  Thalami, 
the  Corpora  Quadrigemina,  together  with  the  Crura  Cerebri, 
Pons  Varolii,  Medulla  Oblongata,  and  Cerebellum. 

The  weight  of  the  brain  is  about  fifty  ounces,  and  its  pro- 
portion to  the  weight  of  the  body  is  as  one  to  fifty. 

Cerebrum. — Each  half  of  the  cerebrum,  when  denuded  of 
its  membranes,  presents  for  examination  an  external,  an  in- 
ternal, and  an  inferior  surface. 

The  external  surface  is  marked  by  three  most  important 
fissures  which  indicate  the  boundaries  of  the  various  lobes. 
These  fissures  are  known  as  the  Sylvian,  the  Rolandic,  and  the 
External  parieto  occipital. 

(1)  The  Sylvian  fissure  is  a  wide  gap  dividing  the  external 
surface  into  two  almost  equal  portions.  It  begins  below  at 
the  anterior  perforated  space,  and  running  upwards  and  back- 
wards, .separ-ates  the  temporo-spheuoidal  lobe  from  the  rest  of 
the  brain  ;  a  precentral  or  vertical  limb  passes  upwards  from 
the  main  fissure  soon  after  it  appears  on  the  extei-nal  surface. 

(2)  The  fis.sure  of  Rolando  begins  at  a  point  in  the  great 
longitudinal  fissure,  about  midway  between  the  anterior  and 
posterior  extremity  of  the  brain,  and  runs  forwards  and  down- 
wards to  the  angle  formed  by  the  verticr'il  and  horizontal 
limbs  of  the  Sylvian  fissure.  It  is  recognised  at  once  by  its 
.separating  two  parallel  convolutions,  viz.  the  ascending 
frontal  and  the  a.scending  parietal.    The.se  are  the  only  two 
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well-marked  vertical,  or  rather  oblique,  gyri  with  a  long  sulcus, 
intervening,  and  thus  their  identification  is  easy. 

This  fissure  and  its  parallel  convolutions  are  known  as  the- 
Rolandic  or  motor  area,  since  in  this  area  are  contained  the- 
cortical  centres  for  the  leg,  arm  (shoulder,  elbow,  wrist,  fingers), 
mouth,  jaws,  pharynx,  larynx,  in  this  order  from  above  down- 
wards. 

The  centres  for  the  muscles  of  the  head  and  eyes  are  more 
anteriorly  situated,  viz.  at  the  upper  ends  of  the  first  and 
second  frontal  convolutions. 

(3)  The  external  parieto-occipital  fissure  is  short  and  wide. 


Fig.  22. — Lei't  EXTEnN.A.L  suuface  of  hbain 


It  is  situated  about  midway  between  the  superior  end  of  the- 
fissure  of  Rolando  and  the  ^Dosterior  angle  of  the  cerebrum. 

Thus  for  all  practical  purposes  these  three  fissures  divide  the 
outer  surface  of  the  hemisphere  into  four  lobes,  viz.  :  the  Frontal 
lobe,  which  extends  from  the  anterior  border  of  the  brain  to 
the  fissure  of  Rolando  ;  the  Parietal  lobe,  which  is  between  the 
fissure  of  Rolando  and  the  external  parieto-occipital  fissure ; 
the  Occipital  lobe,  between  the  external  parieto-occipital 
fissure  and  the  pofeterior  extremity  of  the  brain;  and  the  Tem- 
poro-sphenoidal  lobe,  wliich  is  that  part  which  is  below  tlie 
Sylvian  fissure. 

On  the  inner  side  of  the  hemisphere  there  are  four  primary 
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fissures,  viz.  :  the  Calloso-marginal,  the  Internal  Parieto- 
occipital, the  Calcarine,  and  the  Dentate. 

(1)  The  Calloso-marginal  lissure  begins  at  the  anterior 
extremity  of  the  corpus  callosum,  winds  round  and  is  parallel 
to  this  body,  and  finally  finishes  at  the  edge  of  the  longi- 
tudinal fissure  a  short  distance  behind  the  fissure  of  Rolando, 
or  about  at  that  spot  in  the  longitudinal  fissure  which  would 
be  struck  by  a  line  drawn  vertically  through  the  posterior 
border  of  the  corpus  callosum. 


Collateral  fissure. 
Fig.  23.— Left  ixTERN^Ui  sukface  of  beain 


(2)  The  Internal  Parieto-occipital  fissure  commences  at  a 
point  midway  between  the  superior  end  of  the  fissure  of  Rolando 
and  the  posterior  angle  of  the  brain.  It  runs  downwards  and 
forwards  to  join  the  (.3)  Calcarine  fissure  at  an  angle  of  al.nut 

(4)  The  Dentate  fi.ssure  begins  at  the  posterior  end  of  the 
corpus  callosum  and  runs  forward  to  the  recurved  hook  of  the 
uncinate  convolution. 

The  Collateral  fissure  is  again  below  this,  with  the  hippo- 
campal  gyrus  inten-ening. 
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As  on  the  external  surface  of  the  brain,  these  internal 
fissures  form  boundary  lines  between  lobules  or  convolutions. 

The  Quadrate  lobule  is  between  the  upper  limit  of  the 
calloso-marginal  fissure  and  the  internal  parieto-occipital 
fissure. 

The  Cuneate  lobule  is  between  the  internal  parieto-occi- 
pital and  the  calcarine  fissures. 

The  convolution  between  the  corpus  callosuni  and  the 
calloso-marginal  fissure  is  known  as  the  gyrus  fornicatus. 

The  Uncinate  gyrus  is  immediately  below  the  dentate 
fissure,  and  terminates  anteriorly  in  a  hook-like  process,  hence 
its  name. 

The  Corpus  Striatum  contains  three  grey  nuclei,  the  cau- 
date, the  lenticular,  and  the  claustrum,  which  are  separated 
from  each  other  by  white  fibres.  The  caudate  nucleus  is  in 
the  floor  of  the  lateral  ventricle.  The  lenticular  nucleus  is 
more  inferior  and  external,  being  isolated  from  the  former  by 
a  band  of  white  fibres,  the  internal  capsule.  The  claustrum 
or  tivniform  nucleus  is,  again,  still  more  external,  and  is  em- 
bedded in  another  layer  of  white  fibres  called  the  external 
capsule. 

The  Optic  Thalami,  Corpora  Geniculata,  and  Corpora 
Quadrigemina  receive  fibres  from  the  posteiior  and  lateral 
aspects  of  the  brain.  Their  various  functions  ai-e,  as  yet,  not 
fully  determined.  According  to  A.  D.  Waller,  it  is  possible 
that  the  internal  geniculate  bodies  and  the  testes  may  be  the 
subcortical  station  of  auditory  sensation  ;  and  that  the  ex- 
ternal geniculate  body  and  nates  are  connected  with  the  optic 
nerve. 

The  Crura  Cerebri  connect  the  hemispheres  with  the  pons. 
On  section,  each  crus  presents  two  divisions  :  a  ventral  part 
called  the  crusta,  the  fibres  of  which  transnut  chielly  motor  im- 
pulses ;  and  a  dorsal  part,  or  tegmentum,  the  function  of 
which  is  not  yet  definitely  known.  Some  nerve  cells,  the  locus 
niger,  separate  these  portions,  and  the  third  nerve  also  comes 
to  the  surface  at  about  the  line  of.separation.  The  motor  fibres 
of  the  crusta  are  arranged  in  special  bundles  for  the  tongue, 
lips,  face,  arm,  leg,  and  trunk,  in  this  order  from  within  out- 
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■wards.  Thence  they  run  through  the  pons,  the  majority 
(over  90  per  cent.)  decussating  at  the  anterior  pyramids. 

The  Cerebellum  is  connected  above  with  the  red  nuclei  of 
the  tegment  and  optic  thalami,  laterally  with  the  pons  Varolii, 
and  inferiorly  with  the  medulla.  It  is  composed  of  grey  matter 
externally,  and  white  matter  internally,  as  in  the  cerebrum. 
It  consists  of  a  principal  median  ridge  or  lobe,  the  vermiform 
process,  and  two  large  lateral  lobes.  The  function  of  this  part 
of  the  nervous  system  is  still 
undecided.  Injuries  on  one 
side  cause  rotatoiy  movements 
of  the  body  towards  the  side 
of  injury  ;  and  from  experi- 
mental i-esearch  and  clinical 
investigation,  the  chief  func- 
tion which  has  so  far  been 
attributed  to  the  cerebellum 
is  that  its  '  action  is  an  essen- 
tial ingredient  in  the  reilex 
guidance  of  muscular  action ' 
(Waller). 

It  is  necessary,  after  these 
anatomical  data,  to  trace  the 
motor  and  sensory  tracts  from 
and  to  the  brain.  The  cerebral 
cortex,  or  grey  matter,  is  the 
brain  proper ;  the  white  matter 
beneath  conducts  into  it  sen- 
sory impulses,  and  leads  oft' 
from  it,  motor  impulses. 

At  the  base  of  the  brain  the  white  matter  forms 
a  conical  sheet  known  as  the  internal  capsule,  which  is 
the  main  channel  of  motion  and  sensation  (Waller).  This 
internal  capmle  is  situated  between  the  optic  thalamus 
and  caudate  nucleus  internally,  and  the  lenticular  nucleus 
externally.  In  vertical  section  it  appears  as  a  straight 
lamella,  diverging  slightly  outwards,  as  it  passes  up  to  the 
corona  radiata,  and  counsing  downwards  into  the  crusta.  In 
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liorizontal  section  it  presents  a  bend  or  genu,  in  front  of  this 
being  the  anterior  third,  which,  diverging  from  the  middle 
line,  forms  an  angle  of  about  120°  with  the  posterior  two-thirds, 
■which  portion  also  diverges  from    the   middle  line.  The 


EiG.  25. — Diagram  to  show  the  course  or  the  motor  tiuct. 
(Modified  after  Gowcrs) 


^anterior  portion  of  the  capsule  consists  of  fibres  wliicli  are 
associated  with  the  intellectual  faculties.  Tlie  internal 
portion,  or  genu,  is  composed  of  fibres  conveying  motor 
impulses  to  tlie  eyes,  the  tongue,  and  lips.  The  i-emaining 
fibres  of  the  capsule  are  divided  into  three  portions,  the 
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Fid.  20. — DiAORAM  TO  SHOW  coruHK  OK  T)K,oi;neiiation  of  the 
PYRAMIDAL  TOACT.    (After  Gowei's) 
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anterior  two-thirds  conveying  impulses  to  the  shoulder, 
elbow,  hand,  abdomen,  hip,  knee  and  foot  in  the  order  named,, 
whilst  the  posterior  third  consists  of  sensory  fibres,  especially 
from  the  occipito-temporal  region.  The  fibres  for  each  liml> 
are  in  separate  and  distinct  bundles. 

Thus  the  cortical  fibres  from  the  Rolandic  area  pass  down- 
wards into  the  corpus  striatum,  and  occupy  the  anterior  two- 
thirds  of  the  posterior  limb  of  the  internal  capsule  ;  and,  further- 
back,  enter  the  crus  cerebri  and  form  its  ventral  layer  or 
crrfsta.  Thence  the  tract  enters  the  pons,  at  the  lower  part 
of  which  it  is  in  close  communication  with  the  nijcleus  of  the 
corresponding  seventh  or  facial  nerve.  At  the  lower  border 
of  the  pons,  the  tract  forms  the  anterior  pyi'amid  of  the- 
medulla.  From  this  point  the  bulk  of  its  fibres  decussates 
across  the  middle  line  to  form  the  crossed  pyramidal  tract  of 
the  cord,  some  few,  however,  continuing  down  on  their  own 
side  as  the  direct  joyramidal  tract  (see  figs.  25  and  20). 

The  sensory  tract  is  not  so  accurately  defined.  The 
posterior  nerve  roots,  on  entering  the  cord,  are  supposed  to 
immediately  cross  to  the  opposite  side  ;  thence  they  ascend  to 
the  posterior  half  of  the  medulla,  and  pons  and  crus  ;  but  their 
exact  position  in  these  parts  is  not  precisely  known.  Higher 
up,  all  the  sensory  fibres  of  the  opposite  side  of  the  body  are 
collected  together  in  the  jDosterior  third  of  the  internal  capsule 
and  ascend,  some  probably  to  the  motor  area%  where  muscular 
and  tactile  senses  are  located  (Horsley),  others  to  the  uncinate 
convolution  (Ferrier),  others  to  the  gyrus  fornicatus  (Schiifer). 

Cranial  Nerves, — The  cranial  nerves  are  arranged  in  twelve 
pairs,  and  make  their  exits  through  various  foramina  in  the 
base  of  the  skull. 

For  the  superficial  origins  of  these  nerves,  the  student 
must  consult  some  text-book  of  anatomy.  The  following 
diagram,  however,  will  be  of  some  assistance. 

There  are  one  or  two  points  of  importance  which  arisa 
from  the  anatomical  position  of  these  nerves.  It  will  be 
observed  that  the  third  pair  of  nerves  are  nearest  together,  ami 
are  therefore  the  most  liable  to  be  symmetrically  involved  by 
a  single  lesion  in  the  median  line  of  the  brain.    After  these,. 
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the  sixth  pair  are  nearest  together,  whilst  the  fifth  are  furthest 
apart.  On  the  other  hand,  from  their  contiguity  to  each 
other,  the  sixth  and  seventh  pairs,  the  seventh  and  eighth 
pairs,  and  the  ninth,  tenth,  and  eleventh  pairs  are  more  liable 
to  be  combined  in  a  unilateral  lesion.  The  deep  origins  are 
briefly  discussed  under  '  Lesions  of  the  Cranial  Nerves.' 


FlO.  27. — DiAOEAM  TO  SHOW  SUPERFICIAL  ORIGINS  OF  THE  CRANIAIi 

NERVES.    (After  A.  D.  Waller) 


Cortical  Centres  of  Special  Senses.— The  centre  for  Smell 
is  situated  in  the  uncinate  gyrus.  (Ferrier.) 

The  centre  for  Vision  is  situated  in  tlie  cuneate  lobule,  and 
probably  extends  into  the  external  surface  of  the  occipital 
lobule.  The  centre  for  word-vision  is  in  the  angular  gyrus, 
which  is  at  the  posterior  extremity  of  the  Sylvian  fissure. 

The  centre  for  //earing  is  represented  in  the  first  temporo- 
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sphenoidal  convolution.  That  for  word-hearing  is  probably 
in  the  upper  edge  of  the  same  convolution. 

The  centre  for  Taste  is  at  present  undefined.  It  is  possibly 
situated  at  the  anterior  end  of  the  uncinate  gyrus. 

Effects  of  Lesions. — For  diagnostic  purposes,  therefore, 
especially  as  regards  the  localisation  of  such  diseases  as  cause 
gross  lesions,  the  following  points  are  important : 


EiG.  28.  — Bdlbab  nuclei.    Floob  of  foubth  ventricle,  imaqined  as 

TEANSPAIiENT.      MoTOU    NUCLEI     (INDICATED    BY    HORIZONTAL    LINEs)  : 

III  IV,  VI,  XII,  V,  VII,  X,  XI.  Sensory  nuclei  (indicated  dy 
dots)  :  'v,  VIII,  IX.    (After  A.  D.  Waller) 

Cortical  lesions  are  associated  with  convulsions,  which  may 
be  unilateral  or  bilateral,  according  as  the  injury  is  on  one  or 
both  sides  of  the  brain. 

Lesion  of  the  upper  third  (about)  of  the  Rolandic  area 
causes  motor  disturbances  in  the  lower  limb. 
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Lesion  of  the  middle  third  (about)  of  the  Rolandic  area  ia 
associated  with  motor  disturbances  of  the  upper  limb. 

Lesion  of  the  lower  third  (about)  causes  motor  disturbances 
of  the  mouth,  jaws,  pharynx,  and  larynx. 

Lesion  of  the  Angular  gyrus  (Pli  Courbe)  probably  causes 
complete  mind-blindness. 

Lesion  of  the  Temporo-sphenoidal  lobe  in  its  upper  con- 
volution causes  loss  of  hearing  in  the  opposite  ear. 

A  complete  lesion  of  the  internal  capsule  causes  motor 
paralysis  of  the  opposite  side  of  the  body.  Cases  may  occur 
in  which  the  lesion  is  so  minute  as  to  cause  a  monoplegia  of 
(say)  the  opposite  arm,  or  face  ;  or  by  its  involving  the  sensory 
£bres  only,  cause  hemianesthesia,  or  loss  of  special  senses 
of  the  opposite  side.  But,  as  a  rule,  in  gross  lesions  all  the 
fibres  are  equally  involved. 

Lesion  of  the  Crus  Cerebri  causes  paralysis  of  the  face,  arm, 
and  leg  of  the  opposite  side,  and  of  the  eye  on  the  same  side 
as  the  lesion. 

Lesion  of  the  Corpora  Quadrigemina  usually  implicates  the 
nucleus  of  the  third  nerve,  and  hence  causes  oculo-motor  palsy. 

Lesion  of  the  Pons,  in  the  upper  part,  causes  the  same 
signs  as  lesion  of  the  internal  capsule,  no  cranial  nerve  being 
implicated.  If  in  the  lower  part,  besides  causing  hemiplegia  of 
the  opposite  side,  it  would  paralyse  the  fifth,  sixth,  and  seventh 
nerves  of  the  same  side,  and  produce  loss  of  conjugate  devia- 
tion to  the  same  side  as  the  lesion.  If  the  lesion  be  very  exten- 
sive, so  as  to  involve  the  fibres  of  the  tegmentum,  there  would  be, 
in  addition,  hemiansesthesia  on  the  same  side  as  the  hemiplegia. 

Lesions  of  the  Medulla  are,  as  a  rule,  so  rapidly  fatal  that 
separate  or  characteristic  palsies  are  seldom  observed.  A 
smaller  lesion  may  cause  paralysis  of  the  hypoglossal  and 
spinal  accessory  nerves. 

Lesion  of  the  Cerebellum  causes  vertigo,  a  reeling  or  ataxic 
gait,  and  vomiting.  A  localised  symptom,  such  as  deafness  on 
the  right  side,  combined  with  the  ordinary  cerebellar  signs, 
points  to  a  lesion  of  the  right  lobe.  Paralysis  of  the  fifth 
nerve,  with  other  cerebellar  symptoms,  indicate  disease  of  the 
middle  peduncle. 
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The  nuclei  of  the  motor  cranial  nerves  may  be  involved 
separately  by  degenerative  changes.  The  nucleus  of  the  third 
nerve,  situated  on  the  floor  of  the  aqueduct  of  Sylvius,  con- 
tains three  centres,  viz.  for  accommodation,  reflex  for  light,  and 
regulation  of  the  external  muscles  of  the  eye,  in  this  order 
from  before  backwards.  Therefore  a  degenerative  lesion  of 
the  anterior  part  would  cause  loss  of  power  of  accommodation 
and  of  reflex  to  light  (ophthalmoplegia  interna),  whilst  a  lesion 
of  the  posterior  part  would  cause  oculo-motor  paralysis 
(ophthalmoplegia  externa).  One  or  other,  or  all  three,  of  these 
conditions  may  occur. 

It  is  as  well  to  note  that  probably  the  orbicularis  palpe- 
brarum receives  its  innervation,  in  part  at  least,  from  the  third 
nerve  nucleus,  while  the  orbicularis  oris  may  be  innervated 
from  the  hypoglossal  nucleus. 

Lesion  of  the  fifth  nerve  nucleus  causes  paralysis  of  the 
muscles  of  mastication,  but  probably  not  of  taste. 

When  both  nuclei  of  the  sixth  nerve  are  destroyed,  the 
eyes  converge.  When  the  change  is  limited  to  one  side 
only,  it  causes  palsy  of  the  external  rectus  of  that  side, 
associated  with  palsy  of  the  opposite  internal  I'ectus.  Thus 
the  eyes  are  conjugately  diverged  from  the  side  of  the 
lesion. 

Lesion  of  the  seventh  nucleus  causes  facial  paralysis. 

Lesion  of  the  twelfth  nucleus  causes  paralysis  and  atrophy 
of  one  half  of  the  tongue  ;  but  owing  to  the  fact  tliat  there  is 
usually  an  associated  paralysis  of  the  soft  palate  and  of  the 
vocal  cord,  it  is  possible  that  the  muscles  of  these  parts  may 
receive  some  fibres  from  the  twelfth  nucleus. 

Vascular  Supply  of  the  Brain. — The  main  arteries  to  the 
brain  are  the  internal  carotids  and  the  vertebrals,  these  latter 
vessels  uniting  at  the  posterior  border  of  the  pons  to  form  the 
basilar  artery. 

The  internal  carotid  at  the  inner  end  of  the  Sylvian  fissure 
divides  into  four  branches,  viz.  : 

(1)  The  anterior  cerebral,  Mdiich  curves  round  the  corpus 
callosum,  supplying  it,  together  with  the  optic  chiasnia, 
the  olfactory  bulb,  the  first  frontal  convolution,  and  the  inner 
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aspect  of  the  hemisphere  a,s  far  back  as  the  quadrate  lobe.  It 
is  connected  with  its  fellow  by  a  short  communicating  branch 
which  crosses  almost  immediately  in  front  of  the  optic  chiasma 
The  anterior  cerebral  therefore  supplies  the  centres  for  the 
trunk  and  leg  muscles  (see  fig.  23,  p.  571). 

(2)  The  middle  cerebral  runs  in  the  Sylvian  fissure,  and 
supplies  the  corpus  striatum,  the  second  and  third  frontal,  the 
-ascending  frontal  and  parietal  convolutions,  the  middle  lobe, 
the  island  of  Reil,  and  the  first  and  second  temporal  convo- 
lutions. It  will  thus  be  seen  that  this  is  the  most  important 
cerebral  artery,  supplying  all  the  cortex  except  the  first  frontal 
convolution,  and  the  lower  parts  of  the  occipital  and  of  the 
temporo-sphenoidal  lobe,  and  by  its  internal  branches  the 
greater  part  of  the  corpus  stiiatum.  One  branch  especially, 
the  lenticulo-striate,  is  prone  to  haemorrhage.  Thus  the  main 
artery  is  responsible  for  the  integrity  of  the  greater  part  of 
the  motor  area,  and  also  for  the  centres  for  speech,  hearing, 
.and  ^-ision  (see  fig.  22,  p.  570). 

(3)  The  posterior  communicating  runs  directly  backwards 
to  join  the  posterior  cerebral  of  the  basilar. 

(4)  The  anterior  choroid  is  a  small  branch  which,  enter- 
ing the  descending  horn  of  the  lateral  ventricle,  is  distributed 
to  the  hippocampus  major  and  the  velum  interpositum. 

The  vertebral  artery  supplies  the  medulla  and  cord  by 
means  of  its  anterior  and  posterior  spinal  branches  ;  and  also 
gives  off'  a  posterior  inferior  cerebellar  branch. 

The  basilar  gives  off"  an  anterior  cerebellar  branch,  branches 
to  the  pons,  a  superior  cerebellar  branch,  and  then  divides 
into  the  right  and  left  posterior  cerebral  arteries,  with  which 
the  posterior  communicating  arteries  join,  as  before  stated,  to 
complete  the  circle  of  Willis.  The  basilar  is  important  in  that 
it  supplies  the  respiratory  centre  in  the  medulla,  and  hence 
•obstruction  of  its  early  portion  is  much  more  alarming  than 
of  its  termination. 

The  posterior  cerebral  artery  supplies  the  under  surface  of 
the  occipital  lobe,  the  lower  third  of  the  temporo-sphenoidal 
lobe  (including,  therefore,  the  centres  for  smell  and  taste), 
and  the  hinder  (sensory)  part  of  the  internal  capsule. 


582 


DISEASES  OF  THE  NERVOUS  SYSTEM 


One  or  two  special  features  in  the  vascular  supply  of  the 
brain  are  important. 

The  arteries  of  the  base  freely  anastomose,  forming  the 
circle  of  Willis.  The  branches  from  this  circle  may  be 
divided  roughly  into  two  sets,  one  supplying  the  cortex,  the 
other  the  ganglia  and  internal  parts.  Both  sets  are  really 
terminal  arteries,  and  run  to  their  arefe  of  distribution  with 
little  or  no  anastomoses.  Consequently,  when  a  branch  is 
obstructed  or  ruptured,  the  area  which  it  supplies  is  almost 
irretrievably  damaged.  The  more  minute  internal  vessels  run 
into  the  brain-substance  in  sheaths  or  perivascular  canals,  an 
arrangement  allowing  of  a  certain  degree  of  distension  of 
arterioles  without  injuring  the  nervous  structure.  The  arteries 
are  not  tortuous.  The  doctrine  that  tortuosity  is  a  method 
of  arresting  the  force  of  the  current  is  not  borne  out  by 
anatomical  observation,  so  far  as  the  cerebral  arteries  are  con- 
cerned. Tortuosity  of  vessels  is  a  feature  which  is  associated 
with  movements  of  parts. 

The  sinuses  have  no  valves.  The  main  blood-current  is 
from  before  backwards.  Coagulation  is  prone  to  occur  in 
them,  owing  to  the  chord*  Willisii ;  but  from  free  anastomoses 
the  effects  of  coagulation  are  less  serious  than  one  would 
suppose.  The  veins  which  are  tributary  to  the  sinuses  enter 
these  channels  in  a  direction  contrary  to  the  main  current. 
Venous  anastomosis,  on  the  other  hand,  is  scanty,  and  hence 
thrombosis  in  these  vessels  is  grave. 

SYMPTOMATOLOGY 

Nutritional  Disturbances 

In  the  course  of  many  affections  of  the  nervous  system 
certain  changes  occur  as  sequels  of  the  primary  disease,  in 
parts  and  organs  other  than  the  central  nervous  system.  And 
although  in  many  of  such  cases  the  first  indication  of  change 
is  rather  of  an  inflammatory  chai-acter,  eventually  evidences  of 
atrophic  changes  are  the  more  pronounced.  At  present 
physiologists  are  undecided  wliether  the  lesions  to  be  men- 
tioned are  truly  trophic  in  their  nature,  but  suggest  that  in 
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many  instances  the  lesions  may  be  brought  about  by  pressure, 
by  injury,  or  by  disturbances  of  the  vaso-motor  system  of  nerves. 

Clinically,  however,  there  is  abundant  evidence  to  show 
that  disturbances  of  nutrition,  as  a  sequel  of  structural  disease 
of  the  brain,  cord,  or  of  the  nerves  issuing  therefrom,  may 
occur  in  the  skin,  muscles,  bones,  joints,  viscera,  and  in  the 
nerves  themselves.  The  nerve  lesions  which  cause  these 
changes  are  for  the  most  part  irritative  in  character. 

(1)  Skin. — Certainly  bedsores  form  on  the  trunk  and 
lower  limbs  in  paraplegia  due  to  spinal  disease,  and  oc- 
casionally cases  occur  independently  of  the  result  of  pressure. 
'  Glossy  skin '  (atrophy)  supervening  on  cervical  pachymenin- 
gitis, and  herpes  in  the  course  of  a  cutaneous  nerve,  are  also 
familiar  examples  of  skin  lesions. 

(2)  Muscles  also  undergo  changes  in  nutrition :  that  is, 
they  waste,  and  lose  their  electrical  contractility,  in  destructive 
lesions  of  the  anterior  cornual  cells.  This  is  especially  seen  in 
progressive  muscular  atrophy  and  in  infantile  paralysis.  A 
similar  condition  occurs  in  neuritis  and  in  traumatic  affections 
of  the  ners-es  which  supply  muscles  ;  these  muscular  changes 
occurring  independently  of  lesions  of  the  motor  cortex  or 
spinal  cord. 

(3)  Bones  and  Joints. — Synovitis  is  a  common  com- 
plication of  certain  diseases  of  the  brain,  cord,  or  nerves  ; 
further,  it  is  not  always  an  isolated  affection,  since  the 
muscles  which  move,  and  the  adjoining  skin  which  covers  the 
joint,  share  a  similar  dystrophy,  as  though  accentuating  the 
anatomical  axiom  that  the  nerves  which  supply  a  joint  also 
supply  the  muscles  and  skin  in  its  neighbourhood.  Amongst 
numerous  examples  of  nutritional  changes  in  joints  and  in 
bones  may  be  mentioned  the  arthritis  of  the  hands,  which  is 
common  in  prolonged  lactation  ;  the  brittle  character  of  bones 
found  in  locomotor  ataxy  ;  and  the  arrest  of  growth  of,  or 
withered  arm,  which  is  subsequent  on  disease  of  the  anterior 
horn  in  the  cervical  bulb. 

(4)  Viscera. — The  urinary  bladder  has  been  quoted  as 
the  best  example  of  a  visceral  lesion.  That  cystitis  with 
ammoniacal  urine  is  speedily  found  in  paraplegic  patients,  in- 
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dependently  of  retention,  is  a  clinical  fact.  Again,  after 
division  of  the  fifth  nerve,  the  eyeball  loses  its  sensitiveness, 
and  ultimately  inflames  and  ulcerates.  But  in  both  instances 
we  are  without  actual  proof  of  the  existence  of  trophic  nerves. 
The  pathological  fact,  however,  is  in  evidence,  although  the 
physiological  reason  is,  as  yet,  not  clear. 

(5)  Neeves. — When  the  connection  of  a  nerve  with  its 
nutritional  centre  or  cell  is  interrupted,  the  nerve  itself  also 
undergoes  changes ;  it  degenerates  in  that  part  which  is 
beyond  (in  the  direction  of  its  impulses)  its  trophic  centre. 
Thus,  a  lesion  of  the  motor  cortex,  or  of  the  internal  capsule, 
causes  degeneration  which  affects  those  nerves  which,  running 
down  through  the  crus  cerebri  and  pons,  enter  the  crossed 
pyramidal  tract  of  the  cord.  Also  a  lesion  in  the  anterior 
cornual  cells  of  the  cord  will  cause  degeneration  of  the  motor 
fibres  issuing  therefrom,  as  well  as  of  the  muscles  to  which 
these  fibres  go.  Similarly  a  lesion  of  the  sensory  root  of  a 
spinal  nerve  external  to  the  ganglion  causes  degeneration  of  its 
fibres  from  below  up  to  the  ganglion  ;  whilst  a  lesion  internal  to 
the  ganglion  causes  degeneration  of  the  central  end  of  the  root. 

Hence  the  trophic  centre  for  the  motor  tract  is  in  the 
cortex  of  the  brain  ;  that  for  a  spinal  motor  nerve  is  in  the 
cells  of  the  anterior  horn  ;  and  that  for  a  spinal  sensory  nerve 
is  in  the  ganglion  on  the  posterior  root. 

Sensory  Disturbances 

Sensation  may  be  impaired,  lost,  rendered  more  acute,  or 
otherwise  modified  in  various  nervous  diseases. 

(1)  Anesthesia,  or  loss  of  sensation,  is  generally  a 
cutaneous  symptom,  but  not  necessaz-ily  so  ;  muscles  and  the 
organs  of  special  sense  may  be  similarly  involved. 

The  patient  often  describes  slight  anesthesia  as  a  '  numb- 
ness,' or  a  '  dead  feeling,'  if  it  occur  in  the  hands  or  feet. 
The  degree  and  extent  of  anesthesia  should  be  estimated  by 
the  Faradic  current,  by  stimulus  of  hot  or  cold  sponges,  or  by 
other  stimuli.  Tactile  sense  is  measured  by  an  instrument 
known  as  the  sesthesiometer,  which  consists  of  two  sharp 
points  of  steel  separated  from  each  other  on  a  graduated 
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bar.  The  perception  of  two  distinct  points  obviously  varies 
in  different  parts  of  the  body.  The  tip  of  the  tongue  can 
■detect  two  points  only  half  a  line  apart ;  the  skin  over  the 
middle  of  the  spine  only  recognises  two  points  which  are 
thirty  lines  apart.    These  are  the  two  extremes. 

Ansesthesia  occurs  in  lesions  of  the  cord  and  brain  when 
it  is  usually  unilateral,  in  hysteria  when  it  is  unilateral  or  ir- 
regular in  distribution,  in  general  paralysis  of  the  insane  when 
it  is  universal,  and  in  numerous  other  diseases  and  conditions. 

(2)  Hemianesthesia  is  the  term  which  is  applied  to  loss 
of  common  and  of  special  sensation  on  one  side  only  of  the  body. 
It  is  usually  due  to  disease  of  the  opposite  cerebral  hemisphere, 
■and  when  present  it  is  generally  associated  with  hemiplegia. 
But  in  hysteria,  hemiansesthesia  is  often  most  profound,  and  is 
not  necessarily  accompanied  by  hemiplegia. 

(3)  Girdle  Pain. — This  form,  which  is  usually  described 
by  the  sufferer  as  a  'tight  cord  round  the  waist,'  is  significant 
of  inflammatory  lesion  in  the  cord  ;  thus  it  may  occur  at 
various  circumferences  or  levels  of  the  body. 

(4)  Htperj^sthesia  consists  of  a  painful  sensation  super- 
vening on  a  slight  stimulus,  which  ordinarily  would  be  almost 
unnoticed.    It  is  frequent  in  hysteria. 

(5)  Paresthesia  or  perverted  sensations  consist  amongst 
others,  of  sensations  of  heat  and  cold,  which  are  not  in  relation 
with  abnormal  or  altered  temperature  ;  also  of  formications  or 
*  creepings,'  which  occur  in  disease  of  the  nerve  trunks  or  of 
their  peripheral  endings.  Intense  itchings  which  occur  in 
jaundice  and  some  skin  diseases  would  also  be  included  under 
this  category. 

(6)  Analgesia  signifies  insensibility  to  pain.  The  patient 
may  perceive  that  a  needle  is  being  thrust  into  his  skin,  but  it 
causes  no  pam.  This  phenomenon  suggests  the  supposition 
that  common  sensation  and  pain  travel  up  the  cord  by  distinct 
routes. 

(7)  Muscular  Sense  is  the  mental  estimation  of  the 
degree  of  contraction  which  is  required  by  any  set  of  muscles 
to  perform  certain  work.  In  other  words,  the  question  arises 
can  the  patient  distinguish  a  pound  from  an  ounce  ?    It  is 
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needless,  perliaps,  to  say  that  in  this  test  the  patient  should 
not  see  the  diflferent  weights. 

Motor  Disturbances 

(1)  Paralysis  is  loss  of  motor  power.  Diminution  or 
incomplete  loss  of  motion  is  known  as  paresis.  Paralysis  may 
be  caused  by  damage  to  the  («)  motor  centres  in  the  brain,  or 
to  the  tracts  below  ;  (b)  to  the  cord  ;  (c)  to  the  nerves  issuing 
therefrom  ;  (d)  it  may  be  due  to  some  disease  or  defect  in  the 
muscles  themselves  ;  lastly,  it  may  be  (e)  functional.  From 
the  above  enumeration  it  will  be  seen  that  there  are  two 
sections  of  the  motor  path.  The  first,  originating  in  the 
motor  cortex,  passes  through  the  internal  capsule,  forming  its 
greater  part,  through  the  crus  and  pons,  then  crosses  over  in 
the  medulla  to  form  the  crossed  pyramidal  tract,  finally 
terminating  at  the  cells  of  the  anterior  cornua.  The  second 
section,  starting  from  the  anterior  cornual  cells,  passes  by  the 
anterior  nerve  roots  of  the  spinal  nerves  to  the  muscles. 

(a)  Cerebral  Paralysis. — The  lesions  which  give  rise  to 
this  variety  may  be  grouped  as  follows  :  (1)  disease  of  the 
cerebral  blood-vessels,  such  as  atheroma,  arteritis,  thrombosis, 
and  their  resultant  ha;morrhages  ;  (2)  endocarditis,  causing 
cerebral  embolism  and  perhaps  subsequent  aneurysm ;  (3) 
tumours,  the  most  frequent  being  tubercle  and  gumma ;  (4) 
abscess.  The  palsy  is  limited  to  one  lateral  half  of  the  body 
(hemiplegia). 

(b)  Spinal  Paralysis. — Lesions  in  the  cord  similar  to 
those  of  the  brain  may  occur.  Caries  of  the  vertebrje  must  also 
be  added.  The  muscles  which  are  supplied  by  nerves  below 
the  lesion  are  paralysed  ;  so  that  if  the  whole  breadth  of  the 
cord  is  involved,  all  muscles  below  a  transverse  line  drawn 
round  the  body  are  affected  (paraplegia)  ;  and  there  is,  in 
addition,  loss  of  sensation.  Occasionally  the  lesion  affects 
only  one  half  of  the  cord,  and  produces  hemi-paraplegia. 
Besides  loss  of  muscular  power,  incontinence  or  retention  of 
urine,  and  loss  of  control  over  the  anal  sphincter,  are 
characteristic  symptoms. 

(c)  Nerve  Paralysis  may  be  occasioned  by  injury  to  the 
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spinal  nerves  at  their  exits  from  the  vertebral  column,  by- 
pressure  of  thickened  meninges  ;  or  by  injury  to  the  nerves  in 
their  coui-ses,  or  at  their  peripheries.  In  such  conditions  the 
palsy  is  irregular,  those  muscles  only  becoming  useless  the 
nervous  supply  of  which  is  cut  oif.  Atrophy  of  such  muscles  is 
extremely  rapid. 

(d)  Muscle  Paralysis. — This  form  is  usually  due  to  direct 
injury  or  to  want  of  use.  It  occurs,  therefore,  after  some- 
surgical  operations,  or  consequent  on  fractures  of  limbs.  For 
the  most  part  the  paralyses  are  temporary,  and  they  affect  one 
limb  or  one  set  of  muscles  only  (monoplegia). 

(e)  Functional  Paralysis  occurs  in  hysteria  and  epilepsy.. 
In  hysteria  the  loss  of  power  is  apparently  exaggerated,  and 
migrates  from  one  set  of  muscles  or  from  one  limb  to  another,^ 
The  electrical  reactions  are  not  notably  altered. 

The  effects  of  paralysis  due  to  organic  disease  are  seen  in 
altered  functions  and  qualities  of  the  muscles.  There  is  loss 
of  movement ;  loss  of  bulk  (wasting),  but  in  some  cases 
increase  of  bulk  ;  loss  of  power  and  tonicity,  and  alterations 
in  their  electrical  reactions.  As  a  general  rule  we  may  state 
that  paralysis  due  to  cerebro-spinal  lesion  is  attended  by  loss 
of  power,  followed  by  spasms,  rigidities,  and  increased  deep 
reflexes  ;  whilst  paralysis  dependent  on  lesion  affecting  the 
section  between  the  cord  and  the  muscles,  is  attended  also  by 
loss  of  power,  but  in  addition  by  wastings  and  degenerative 
actions  of  these  muscles  and  also  by  loss  of  deep  reflexes. 

(2)  Spasm, — This  term  is  applied  to  such  contractions  of 
muscle  as  are  disproportionate  to  the  amount  of  irritation  or 
stimulus.  The  pathological  irritation  may  occur  at  the  great 
nerve  centres,  or  in  the  course  of  motor  nerves  ;  a  stimulus 
may  be  applied  externally,  to  the  skin  for  example  ;  and 
though,  in  itself,  it  is  not  necessarily  pathological,  it  produces 
spasm  in  a  disordered  nervous  system.  Spasms  are  divided 
into  two  main  groups,  viz.  (a)  tonic  and  (b)  clonic. 

(a)  Tonic  Spasm  is  said  to  occur  when  muscular  con- 
traction of  certain  or  regular  intensity  continues  for  aa 
appreciable  but  indefinite  period.  It  produces  no  movement 
when  it  affects  antagonistic  muscles  ;   when  it  affects  one- 
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group  of  muscles  only,  the  limb  or  part  is  fixed  at  the  extreme 
position  which  these  muscles  produce.  Examples  of  tonic 
■spasm  are  seen  in  tetanus  and  the  early  stage  of  epilepsy. 

(b)  Clonic  Spasm  consists  of  rapid  muscular  contractions 
.alternating  with  relaxations  ;  and  hence  various,  and  generally 
irregular,  movements  result.  It  is  seen  typically  in  the 
second  stage  of  epilepsy,  and  in  hysteria.  Unilateral  spasms 
.are  for  the  most  part  cerebral,  and  bilateral  are  spinal,  in 
their  origin. 

(3)  Tremor  is  really  a  variety  of  clonic  spasm,  but  the 
term  is  most  frequently  applied  to  movements  of  limbs  or  of 
other  parts.  Still  tremors  of  muscle  may  occur,  and  they 
vary  in  degree  from  the  fibrillar  twitchings  of  muscular  fibres, 
.seen  in  progressive  muscular  atrophy,  to  the  somewhat  coarse 
movements  of  the  limbs  which  occur  in  mercurial  poisoning. 
Good  examples  of  tremor  occur  in  general  paralysis  of  the 
insane  (face  and  lips),  in  disseminated  sclerosis  (nystagmus), 
in  paralysis  agitans  (pill-rolling  action),  and  in  mercurialism. 

Tremors  again  are  divided  into  two  or  three  varieties — e.g. 
(a)  the  choreic  tremor  is  purposeless  and  irregular  in  character, 
.and  yet  it  tends  to  some  definite  muscular  action.  The  move- 
ments are  aggravated  by  attempts  at  voluntary  co-ordinated 
movements  ;  they  cease  during  sleep,  except  in  severe  cases  ; 
and  there  is  a  period,  more  or  less  prolonged,  of  repose 
before  each  fresh  jactitation.  They  convey  to  the  spectator 
the  idea  that  the  motor  cortex  suddenly  started  a  voluntary 
movement,  and  as  suddenly  withdrew  the  impulse  (fig.  29). 

(b)  The  rhythmical  tremor  occurs  in  typically  disseminated 
.sclerosis.  The  movements  are  small  or  large  in  diflerent 
diseases,  but  they  are  all  of  much  the  same  character, 
degree,  and  similitude  (fig.  29). 

(c)  Athetosis  is  a  form  of  convulsive  tremor,  charn.cterised 
by  choreiform  movements  of  the  fingers  and  toes,  which  cease 
during  sleep.  In  adults  it  supervenes  on  hemiplegia,  in  which 
slight  recovery  has  taken  place,  and  is  known  as  post- 
hemiplegic chorea.  In  children  it  is  due  to  some  congenital 
neurosis,  or  it  is  secondary  to  infantile  paralysis,  or  to  some 
injury  to  the  brain  shortly  after  birth. 
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(4)  Incoordination,  or  loss  of  the  faculty  of  combining^ 
the  action  of  muscles,  is  an  important  symptom.  If  the 
accord  between  those  muscles  which  produce  and  those  which 
control  a  movement  is  imperfect,  incoordination  results. 
There  is  no  loss  of  power  in  the  muscles,  but,  like  an  im- 
perfectly trained  crew,  there  is  want  of  conjoint  combination 
of  power.    The  symptom  is  present  in  locomotor  ataxy. 

Health.   

L/ooom  ;A  ta^y.  -  • 

Fig.  29.— Diagk.\ji  to  bepbesent  tbemoks  and  ibregulaeities 
of  movement 

(5)  Conjugate  Deviation. — This  symptom  is  often  ob- 
served in  hemiplegia. 

In  health  the  movements  of  the  two  eyes  are  exactly 
equal  and  parallel  for  different  directions  of  distant  vision. 
In  looking  upwards  the  two  superior  recti,  and  in  looking- 
downwards  the  two  inferior  recti,  act  together.  In  lateral 
movements,  however,  the  association  of  muscles  is  asym- 
metrical, the  external  rectus  of  one  eye  acting  with  the 
internal  rectus  of  the  other  ;  just  as  in  driving  a  pair  of 
horses,  each  rein  divides  and  is  distributed  to  the  cheek  which 
is  furthest  from  the  pole  in  the  one  horse,  and  to  the  cheek 
which  is  nearest  to  the  pole  in  the  other  horse.  Bearing  in 
mind  this  simile,  the  nose  would  represent  the  carriage-pole. 

2n  ow,  on  looking,  say,  to  the  right,  impulses  would  pass  from 
the  left  motor  cortex  (most  probably)  to  the  right  external 
rectus  and  the  left  internal  rectus,  in  which  case  the  impulses 
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to  the  latter  muscle  must  recross  between  the  bulbar  nucleus 
and  the  nerve's  termination. 

In  hemiplegia  the  eyes  and  the  head  may  be  rotated  to 
one  or  the  other  side,  according  to  the  different  conditions  of 
the  lesion.  Thus  unilateral  convulsions  are  accompanied  by 
rotation  of  the  head  and  eyes  towards  the  convulsed  side,  i.e. 
away  from  the  cerebral  lesion.  A  discharging  lesion,  there- 
fore, of  the  right  cortex  causes  convulsions  on  the  left  side  and 
rotation  of  the  head  and  eyes  to  the  left. 

In  destructive  lesions,  however,  of  the  right  cortex  there 
is  left  hemiplegia  with  rotation  of  the  eyes  to  the  right.  This 
is  due  to  cessation  of  action  along  the  left  sixth  nerve  (ex- 
ternal rectus)  and  right  third  nerve  (internal  rectus),  the 
deviation  of  the  eyes  to  the  right  being  due  to  the  unbalanced 
action  of  the  muscles  which  pull  to  the  right. 

Similarly  the  head  is  rotated  to  the  right  by  the  left 
sterno-mastoid  and  the  right  inferior  oblique  and  posterior 
recti  muscles.  Hence  a  sterno-mastoid  and  the  opposite 
inferior  oblique  and  recti  muscles  are  conjugate  muscles,  and 
their  conjugation  is  preserved  as  in  the  eyes  ;  but  the  direction 
of  the  deviation  varies  according  as  the  lesion  is  a  spasmodic 
■or  a  jJciralytic  one.    (See  Waller's  '  Physiology.') 

REFLEXES 

A.  Deep  Reflexes  (Tendon  Reflexes). — A  term  applied  to 
the  responses  produced  by  suddenly  tapping  tendons  or 
•muscles,  or  by  suddenly  stretching  them.  The  phenomena  are 
not  true  reflexes,  as  Dr.  A.  D.  Waller  has  shown,  the  response 
to  the  stimulus  being  too  quick  ;  but  the  term  is  a  convenient 
one,  and  is  in  general  use.  Like  all  true  reflex  actions  they 
depend  on  the  integrity  of  the  spinal  cord  at  certain  levels,  as 
•well  as  the  integrity  of  the  afferent  and  efferent  nerves  in 
connection  therewith.  In  other  words,  the  reflex  arc  must 
be  unimpaired. 

(a)  The  Knee- Jerk  ( Westphal  phenomenon,  Patellar 
reflex)  is  best  known  and  most  easily  investigated.  It  should 
be  present  to  a  moderate  degi'ee  in  health.    It  is  best  elicited 
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by  the  patient  sitting  on  the  edge  of  a  bed  or  table  and  allow^- 
ing  his  legs  to  dangle  listlessly.  Or  the  operator  can  support 
the  limb  by  placing  his  arm  under  the  lower  third  of  the 
patient's  thigh.  The  extensor  tendon  of  the  knee  is  thus  some- 
what stretched,  and  the  muscles  rendered  tonic. 

Percussion  should  be  made  with  a  thin  book,  the  rim  of  a 
stethoscope,  or  a  specially  made  hammer,  on  the  bare  skin  over 
the  patella  tendon,  and  not  through  garments.  Some  muscular 
exertion  of  the  hands,  such  as  pulling,  grasping,  &c.,  will 
increase  the  response. 

The  amount  of  knee-jerk  in  a  normal  condition  can  be 
clinically  estimated  by  experience  only.  A  certain  degree  is 
almost  always  present  in  health.  Absence  and  exaggeration 
are  both  pathological  signs. 

The  following  table  shows  in  what  conditions  the  knee-jerk 
is  absent  and  when  it  is  increased. 


Absent 

1.  Tabes  dorsalis,  involving  the 
lumbar  enlargement. 

2.  Lesions  of  the  anterior 
comua,  e.g.  infantile  paralysis. 

3.  Lesions  (e.jr. tumours,  menin- 
gitis) involving  the  anterior  and 
posterior  nerve  roots. 

4.  Various  forms  of  peripheral 
neuritis,  e.g.  in  alcoholic  paralysis, 
diphtheria,  diabetes,  injury  to 
nerves,  cold. 

5.  Advanced  pseudo-hypertro- 
phic  paralysis. 

6.  In  some  cases  of  cerebellar 
tumour. 

7.  In  complete  transverse  le- 
sion of  the  cord  (Bastian). 

8.  Usually  in  Friedreich's 
ataxy. 


Increased 

1.  Primary  lateral  sclerosis. 

2.  Lateral  sclerosis  secondary 
to  myelitis,  compression  of  cord 
(tumour.  Pott's  disease,  cerebral 
hfemorrhage). 

3.  Disseminated  sclerosis  in- 
volving the  motor  tracts. 

4.  Most  forms  of  general 
neurosis  (e.g.  epilepsy,  hysteria, 
neurasthenia,  etc.). 

5.  General  paralysis  of  the 
insane. 


(h)  Ankle  Clonus  is  the  term  which  is  applied  to  move- 
ments of  the  ankle  due  to  clonic  rhythmical  contractions  of 
the  calf  muscles.    It  is  produced  by  suddenly  and  forcibly 
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extending  (commonly  called  flexing)  the  foot  on  the  leg,  thus 
stretching  the  calf  muscles  and  tendo  Achillis.  If  this- 
manojuvre  fails,  the  contractions  may  be  set  going  by  a  tap 
over  the  tibialis  anticus.  It  is  not  present  in  health, 
and  is  therefore  comparable  to  increased  knee  jerk,  with  which 
indeed  it  is  generally  associated. 

It  is  elicited  in  degeneration  of  the  lateral  columns,, 
irritation  of,  or  pressure  on,  the  cord  (without  lesion),  and  in 
hysterical  paraplegia. 

(c)  Toe  Clonus  is  obtained  by  forcibly  extending  the  toes. 

{d)  Patellar  Clonus. — On  forcibly  pulling  down  the 
patella  and  thus  stretching  the  quadriceps  tendon,  rhythmical 
contractions  of  the  muscle  ensue.   It  occurs  in  lateral  sclerosis. 

(e)  Weist  Clonus  is  obtained  by  forcibly  extending  the 
wrist.  It  is  seen  in  advanced  hemiplegia  with  descending 
degeneration. 

Other  clonic  or  exaggerated  movements  in  various  parts  of 
the  body  may  be  elicited  in  disease,  such  as  the  '  front  tap 
contraction '  of  Cowers,  ov  periosteal  reflex,  produced  by  tapping 
the  inner  surface  of  the  tibia,  which  is  followed  by  contractions 
of  the  quadriceps  extensor  muscle.  Similarly  there  may  be 
an  increased  and  sudden  contraction  of  the  biceps  on  tapping 
the  lower  end  of  the  radius  {bicijntal  reflex),  or  of  the  triceps 
when  the  ulna  is  struck  (triceps  reflex). 

A  jaw  jerk  has  occasionally  been  met  with. 

The  signiBcance  of  them  all  is  the  same  as  in  ankle  clonus. 
(See  Suckling,  op.  cit.) 

Myotatic  contraction  is  a  term  suggested  by  Cowers  for 
these  various  movements,  as,  according  to  him,  they  are  muscle 
reflexes. 

B.  Superficial  Reflexes  {Skin  Reflexes). — The  phenomena 
included  under  this  heading  have  a  significance  similar,  or 
closely  allied  to,  the  deep  reflexes.  That  is  to  say,  their 
presence  or  their  absence  indicate  the  condition,  healthy  or 
otherwise,  of  certain  levels  or  links  of  the  spinal  cord. 

Some  are  present  in  health,  others  in  disease  only.  They 
are  produced  by  stimulations  of  the  skin  or  mucous  mem- 
branes of  various  parts  of  the  body,  which  elicit  certain 
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•well-defined  muscular  contractions.  In  disease  they  are 
exaggerated  in  those  parts  which  are  under  the  influence  of 
the  cord  below  a  lesion  ;  and,  as  showing  their  control  by  the 
cerebral  cortex,  they  are  absent  from  the  paralysed  side  in 
hemiplegia. 

The  following  table  gives  a  list  of  cutaneous  reflexes  from 
below  upwards  : 


1.  Plantar  . 

2.  Gluteal  . 

3.  Cremtisteric  , 

4.  AMominal 

5.  Ej)igastric 

6.  Erector  Spince 

7.  Interscapular 

8.  Palmar  . 

9.  Cranial : 

Conjunctival 

IrU(toUglit) 

Palate  . 
Kaiial  ( sneez- 
ing) . 


Point  of  Stimnlation 


Irritating     skin  of 
soles 

Irritating    skin  of 

buttocks 
Irritating    skin  of 

iiuier  side  of  thiglis 


Irritating    skin  of 

abilomeu  in  line  of 

nijiples 
Irritating    skin  of 

chest  in  5th  and  Gth 

spaces 
Irritating  skin  from 

scaimla  to  crest  of 

ilium 

Irritating   skin  be- 
tween scapula? 


Sclerotic,    or  inner 
surface  of  eyelid 


■  Soft  palate  and  uvula 
I  Naso-respiratory  pas- 
j  sages 


situation  of  Centre 


Extreme  end  of 
cord 

Origin  of  4th  and 
5th  lumbarnerv-es 

Origin  of  Ist  and 
2ud  lumbar  nerves 


Origin  of  8th  to  12tli 
dorsal  nerves 

Origin  of  4th  to  6th 
dorsal  nerres 

Origin  of  all  the 
dorsal  neiTes 

Oi  igin  of  Btli  cervi- 
cal to  3nl  dorsal 
nei-ves 

Cervical  bulb . 

Medulla  . 


Anterior  portion  of 
oculomotor  nu- 
cleus 

Medulla  . 

Medulla  . 


Significance 


Usual  in  health 
Rare  in  health 

Usual  in  health ; 
best  marked  in 
boys  on  account 
of  the  newly- 
formed  cremaster 

Frequently  absent 


May  be  absent  in 
health 

Rare  in  health ; 
frequent  iu  wast- 
ing diseases 

Rare  iu  health 


Only  in  infants 

Absent  iu  disease 
of  fifth  nerve 
only 

Absent  in  disacse 
only 

Do. 
Do. 


Palms  of  hands. 


Pupil  . 


There  are  other  reflexes  connected  with  vital,  or  at  least 
important,  functions,  such  as  respiratory,  cardio-inhibitory, 
vesical,  flefa-catory,  sexual,  the  absence  of  which  are  only 
revealed  by  di.sease  of  the  medulla  or  of  the  lumbar  cord. 

Home  of  the  above  reflexes,  as  will  be  sec^n,  are  absent  iu 
healthy  states  of  the  cord;  and,  even  in  those  which  are 
indicative  of  disease,  tlie  morbid  condition  may  not 
necessarily  reside  in  the  cord,  but  may  involve  the  motor  or 
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sensory  nerves  at  some  point  away  from  the  spinal  canal. 
But  the  presence  of  reflexes  immediately  above  and  below  one 
which  is  found  to  be  absent,  is  strong  evidence  of  disease 
at  that  cord  centre,  or  in  the  loop  with  which  it  is  in 
association. 

Electrical  Reactions 

Muscles  in  health  respond  to  the  action  of  electricity 
whether  applied  to  the  nerves  supplying  them  (motor  points) 
or  directly  to  the  muscular  fibres  themselves.  The  response 
to  such  stimulus,  when  applied  to  a  nerve,  is  an  evidence  of 
the  integrity  of  its  muscular  terminations  ;  and  since  the 
nutrition  of  a  muscle  depends  on  its  healthy  connections  with 
its  nerve,  we  are  enabled  to  estimate,  not  only  the  condition 
of  the  nerve,  but  also  the  amount  of  trophic  change  which  has 
occurred  in  the  muscle  itself  as  a  result  of  nerve  injury.  The 
intensity  of  the  stimulus  required  to  cause  a  muscular  con- 
traction varies,  therefore,  considerably  according  to  the  state 
of  the  nerve,  and  also  of  its  muscular  periphery  ;  and  so  long 
as  the  muscle  is  not  entirely  withered,  it  will,  although 
palsied,  respond  to  an  electric  current  if  sufficiently  strong. 

Two  forms  of  electricity  are  in  general  use  in  medicine, 
faradism  and  galvanism. 

A.  The  Faradic,  or  induced  current,  derived  from  an  in- 
duction coil,  consists  of  a  series  of  shocks  in  rapid  succession, 
so  as  to  induce  a  tetanic  condition  of  muscle.  The  current 
flows  alternately  in  both  directions,  but  causes  muscular  con- 
traction only  by  its  action  on  a  motor  nerve,  either  in  its 
course  or  at  its  motor  endings.  Consequently,  it  produces  no 
results  when  the  motor  nerve  is  destroyed. 

B.  The  Galvanic,  or  continuous  current,  produces  a 
muscular  reaction  only  at  '  making  '  and  '  breaking '  contact — 
when  the  current  begins  to  pass,  and  the  instant  at  which  it 
ceases — but  not  during  the  flow.  The  current  flows  in  one 
direction  only,  from  anode  ( -|- )  to  kathode  ( — ),  and  hence  the 
current  is  called  descending  when  the  anode  is  near  the 
centre  and  the  kathode  on  the  muscle,  and  ascending  when 
the  anode  is  on  the  muscle  and  the  kathode  nearer  the  centre. 
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The  current  being  of  comparatively  low  tension,  it  has  only- 
slight  influence  in  causing  muscular  contraction.^ 

Electricity  is  employed  in  medicine  for  two  purposes,  viz  : 
an  aid  to  Diagnosis  and  as  a  method  of  Treatment. 

(I)  Diagnosis. — As  a  means  of  diagnosis  both  faradism 
and  galvanism  are  used. 

Faradism  produces  muscular  contraction  only  through  the 
nerve  trunks  or  their  endings  in  muscles,  as  previously  stated. 
Given  a  healthy  condition  of  these  factors,  a  contraction  of 
muscle  occurs,  the  intensity  of  which  varies  according  to  the 
strength  of  the  current  used.  This  contraction  may  be  prac- 
tically regarded  as  a  mild  tetanus. 

Should  the  nerve  be  degenerated,  either  from  destruction 
of  its  peripheral  endings,  as  in  peripheral  neuritis,  or  from 
disease  of  its  spinal  centre,  as  in  acute  anterior  polio-myelitis 
the  faradic  reaction  is  diminished  or  lost,  according  to  the 
amount  of  the  lesion.  Loss  of  faradic  excitability  is  one  of 
the  factors  of  the  '  reaction  of  degeneration.' 

The  galvanic  current  produces  definite  quantitative  and 
qualitative  reactions.  In  health  the  quantity  of  the  reaction, 
or  muscular  contraction,  may  be  described  as  short,  sharp, 
and  sudden.  In  disease  this  reaction  may  be  simply  increased 
(rare),  or  simply  decreased,  as  in  old-standing  hemiplegia. 

The  quality  of  the  reaction  depends  upon  the  relative 
position  of  the  poles  and  the  strength  of  the  current.  Hence, 
as  there  are  two  poles,  and  muscular  contractions  occur  at 
making  and  breaking  (opening  and  closing)  of  circuit,  there 
are  four  forms  of  contraction.    Thus,  with 

(a)  The  kathode  or  —  pole  on  the  muscle  and  anode  or  +  pole 
on  a  neutral  point,  and  a  minimum  current,  a  contraction  occurs 
when  the  circuit  is  closed,  or,  represented  .symbolically,  K.C.C. 

{h)  On  greatly  increasing  the  number  of  elements  a  con- 
traction occurs  when  the  circuit  is  opened,  or  K.O.C. 

(c)  With  the  anode  on  the  muscle  a  contraction  occurs  in 
opening  the  circuit,  or  A.O.C. 

'  For  a  description  of  the  apparatus  for  conducting,  interrupting, 
regalatinK,  and  applying  the  electric  force,  the  student  should  refer  to 
one  or  other  of  the  numerous  text-books  on  electricity. 

Q  Q  2 
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(d)  A  contraction  occurs  with  the  anode  on  the  muscle 
on  closing  the  current,  or  A.C.C. 

The  order  of  these  reactions  on  increasing  the  current  is 
K.C.C.,  A.C.C,  A.O.C.,  K.O.C.,  the  first  requiring  only  a 
small  number  of  galvanic  cells ;  the  last  is  only  elicited  by 
the  strongest  currents,  which  at  times  cannot  even  be 
tolerated. 

In  disease,  when  a  peripheral  nerve  or  its  spinal  centre  is 
destroyed,  a  well-marked  alteration  in  the  above  order  of 
reactions  takes  place.  This  qualitative  alteration  constitutes 
the  second  factor  in  the  '  reaction  of  degenei'ation.' 

In  order  to  appreciate  the  diagnostic  value  of  electrical 
reactions,  it  is  essential  to  remember  the  trophic  value  of  the 
cells  of  the  bulbo-spinal  centres.  Lesions  above  the  centres, 
if  followed  by  any  electrical  alteration  at  all,  are  associated 
with  simple  diminution  of  electrical  excitability,  as,  for 
example,  in  old  hemiplegia.  Lesions  of,  and  below,  these 
centres  cause  secondary  or  Wallerian  degeneration  of  the 
nerve  fibres  and  degenerative  wasting  of  the  muscles  which 
they  supply,  followed  by  the  '  reaction  of  degeneration,'  as,  for 
example,  in  acute  anterior  polio-myelitis,  and  in  all  forms  of 
peripheral  neuritis. 

The  '  Reaction  of  Degeneration  '  (R.D.),  therefore,  is  a  con- 
dition which  ensues  on  lesions  of  motor  nerves  or  of  their 
nuclei.  The  nerves  lose  the  excitability  both  to  faradic  and 
galvanic  currents.  The  muscles  which  are  supplied  by  these 
nerves  atrophy,  their  response  to  the  faradic  current,  and 
also  to  a  less  extent  to  the  galvanic  current,  is  diminished. 
This  is  followed  by  entire  loss  of  response  to  faradism,  whilst 
their  excitability  to  galvanism  is  increased,  i.e.  the  con- 
tractions which  occur  are  slow  and  prolonged,  and  result  from 
fewer  cells. 

Finally,  galvanic  irritability  is  lost,  and  muscular  action  is 
beyond  recall.  Thus,  qualitative  or  polar  changes  occur,  and 
instead  of  the  normal  order  of  excitability,  as  described  above, 
a  well-marked  alteration  in  the  order  of  reaction  takes  place, 
and  A.C.C.  may  equal  or  exceed  K.C.C.,  and  K.O.C.  may 
equal  or  be  in  excess  of  A.O.C. 
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This  alteration  may  perhaps  be  more  easily  remembered 
wlien  the  reactions  are  placed  in  tabular  form,  thus : 


(II)  Treatment. — As  a  means  of  treatment  electricity 
is  used  in  paralysis,  in  spasm,  in  neuralgia,  and  (surgically) 
for  galvano-puncture  and  galvano-cautery. 

In  paralysis,  electricity  acts  chiefly  as  a  stimulant  by  in- 
fluencing the  nutrition  of  the  nerves  and  muscles  which  are 
involved.  Our  chief  object  here  is  to  keep  up  the  tone  of  the 
muscles,  and,  by  preventing  their  atrophy,  to  preserve  them 
in  a  healthy  state  until  the  natural  nerve-currents  are 
restored. 

In  spasm  and  in  neuralgia  electricity  chiefly  acts  as  a 
sedative  agent.  It  is  especially  useful  in  some  forms  of  painful 
spasm  of  the  stomach,  bowel,  urinary  bladder,  and  other 
hollow  viscera.  In  neuralgia  it  may  act  through  the 
imagination  of  the  suSerer,  or  produce  good  results  by 
diverting  his  mind  from  a  previous  torture.  It  also  appears  to 
be  useful  as  a  counter-irritant  in  sciatica,  lumbago,  and 
rheumatism.  Certain  rules  should  be  observed  in  applying 
electricity  as  a  therapeutic  agent  in  paralysis. 

(1)  Apply  faradism  or  galvanism  according  to  the  response 
which  is  obtained.  An  afiected  muscle  which  responds  to 
faradism  requires  this  form  of  electricity  and  not  galvanism. 

(2)  Apply  only  the  weakest  current  which  is  required  to 
produce  the  desired  effect. 

(3)  Diminish  the  current  as  improvement  takes  place. 

(4)  Each  sitting  should  not  exceed  fifteen  minutes,  and 
during  this  time  each  affected  muscle  sliould  be  stimulated  in 
turn,  or  each  painful  spot  should  be  brought  under  the 
influence  of  the  current. 

(o)  In  using  galvanism  the  kathode  should  not  remain 
long  on  one  spot. 


Normal 


Qualitative  changes 
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(6)  When  volitional  function  and  muscular  irritability  ar& 
both  lost  it  is  useless  to  continue  electrical  treatment. 

Galvano-puncture  has  been  advocated  in  the  treatment  of 
hydatid  cyst  and  in  thoracic  aneurysm.  So  far  as  the  former 
is  concerned,  it  would  appear  quite  as  easy  to  apply  the 
ordinary  hypodermic  syringe,  and  quite  as  eiEcacious.  Nor,, 
in  the  few  cases  in  which  we  have  seen  it  applied  in  aneurysm, 
has  it  appeared  to  confer  any  benefit,  but  rather  hastened  the 
death  of  the  patient.  Whenever  electricity  is  used  in 
aneurysm  a  number  of  cells  of  low  electro-motive  power  only 
should  be  used.  (Poore.) 

The  galvano-cautery  is  employed  almost  entirely  in 
surgical  practice,  and  need  not  be  considered  here. 
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SIMPLE  MENINGITIS 

Definition. — Inflammation  of  the  membranes  of  the  brain. 

Causation. — («)  Predisposing  Causes. — Age. — Meningitis 
occurs  most  frequently  in  young  children,  but  this  preponder- 
ance is  due  to  the  frequency  of  tubercular  meningitis,  which 
forms  the  subject  of  a  succeeding  chapter.  Those  cases,  how- 
ever, which  are  secondary  to  inj  ury  and  to  general  diseases,  occur 
mostly  in  male  adults  between  twenty  and  forty-five.  Previous 
diseases. — As  would  be  expected,  all  diseases  which  produce 
an  active  hypersemia  of  the  brain  act  as  predisposing  causes. 
It  may  thus  be  secondary  to  s^^eci^c  fevers,  or  it  may  occur  as 
a  complication  of  acute  rheumatism ;  it  is  a  condition  often 
attending  the  chronic  stages  of  alcoholism,  and  it  is  found  to 
accompany  chronic  Bright's  disease,  and  tertiary  sy2yhilis.  It 
may  occur  epidemically  as  a  form  of  specific  disease  {cerebro- 
gj/inal  meningitis,  p.  164). 

(h)  ExciTiXG  Cause. — In  most  instances  there  is  some 
direct  exciting  factor,  such  as  inflammatory  extensions  from  the 
■mastoid  cells,  or  internal  ear,  or  nasal  cavities,  or  invasion  of 
suppurative  disease  from  the  cerebral  sinuses.  Meningitis 
may  also  be  directly  caused  by  blows  or  falls  on  the  head, 
exposure  to  the  sun's  rays,  or  by  prolonged  mental  exertion. 
It  is  probable,  however,  in  the  two  latter  instances,  that 
meningitis  does  not  occur  without  the  influence  of  some  one 
or  other  of  the  alx)ve  predisposing  conditions. 

Pathology. — The  post-mortem  appearances  are,  as  a  rule, 
confined  to  the  vertex  of  the  skull,  although  after  a  while  the 
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inflammatory  processes  may  extend  to  the  base,  chiefly  by 
extensions  along  the  courses  of  the  larger  arteries.  Inflam- 
mation of  the  dura  mater  is  almost  invariably  caused  by 
direct  injury,  or  by  extensions  of  inflammation  from  the  ear, 
mastoid  process,  or  the  sinuses.  In  the  idiopathic  form  the 
pathological  changes  ai-e  limited  to,  or  accentuated  in,  the 
pia  mater  and  arachnoid  (leptomeningitis).  The  pia  mater  is 
at  first  engorged,  and  the  surface  of  the  brain  dry  and  sticky  ; 
then  the  membranes  become  thickened  and  opaque,  and  eflu- 
sion  of  serum  occurs  into  the  arachnoid  cavity  and  into  the 
sub-arachnoid  space.  Occasionally  the  effusion  becomes  puru- 
lent, the  pus  forming  irregular  patches  on  the  surface  of  the 
brain  by  reason  of  its  extension  between  the  meshes  of  the 
pia  mater,  or  it  is  arranged  in  sti'eaks  along  the  great  fissures 
or  follovifing  the  courses  of  the  large  arteries.  As  a  result  of 
the  inflammatory  process,  the  pia  mater  is  adherent  to  the 
convolutions,  which  become  torn  when  an  attempt  is  made  to 
separate  them.  If  the  inflammation  extends  to  the  brain 
substance,  as  indeed  it  usually  does,  the  convolutions  are 
flattened  and  somewhat  softened.  On  section  they  are  seen 
to  be  engorged  with  blood,  and  show  numerous  vascular 
puncta  and  small  extravasations.  The  pia  mater  in  the  ven- 
tricles (velum  interpositum)  may  also  present  signs  of  inflam- 
matory extension  through  the  transverse  fissure,  with  a  result 
that  the  ventricles  are  filled  with  clear  serum,  or  with  a  turbid 
purulent  fluid  similar  to  that  found  on  the  cerebral  surfaces. 

It  is  only  necessary  to  add  that  tlie  post-mortem  appear- 
ances in  all  cases  do  not  coincide  with  the  above  description, 
but  that  they  will  vary  according  to  the  stage  at  which  death 
occurred,  and  also  according  to  the  intensity  of  the  inflam- 
mation. 

Symptoms. — In  a  well-defined  case  there  are  three  well- 
marked  stages,  viz.  invasion,  exciienient,  and  collapse. 

The  stage  of  invasion  is  usually  sudden.    It  may  be  pre- 
ceded by  a  general  malaise,  with  defective  appetite  and  per- 
haps some  ringing  in  the  ears,  or  other  subjective  symptom, 
.but  it  is  generally  ushered  in  abruptly  by  fever,  quick  pulse, 
iinten.se  headache,  vomiting,  a  flushed  face,  injected  conjunc- 
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tivaj  and  rigors.  The  duration  of  this  stage  is  uncertain  ;  it 
may  be  very  brief,  lasting  an  hour  or  two  only. 

The  stage  of  excitement  is  characterised  by  aggravation  o£ 
the  above  symptoms,  together  with  others  denoting  nerve 
irritation.  The  pulse  quickens  (1'20)  and  becomes  thin  and. 
hard,  the  temperature  rises  considerably  (10.5°),  there,  is  great 
sensitiveness  to  light  and  sound,  the  eyelids  are  forcibly 
closed,  the  eyebrows  knitted,  the  pupils  contracted  and  fixed, 
and  there  may  be  spasmodic  squint.  The  patient,  at  first 
peevish,  restless,  and  sleepless,  soon  becomes  delirious,  the 
delirium  frequently  being  of  the  wild  or  noisy  type  ;  vomiting 
continues  and  is  quite  independent  of  food.  Double  optic 
neuritis  is  generally  seen  on  ophthalmoscopic  examination. 
The  symptoms  of  this  stage  point  to  irritation  of  the  cranial 
nerves. 

After  a  variable  time  this  stage  is  succeeded  by  that  of 
collapse.  The  patient  cannot  be  roused,  he  appears  to  have 
lost  all  sense  of  hearing  and  of  sight,  delirium  abates  or  ceases 
entirely,  and  is  replaced  by  stupor  or  coma ;  the  patient 
picks  at  the  bedclothes  (carphology),  muscular  prostration  is 
shown  by  subsultus  and  relaxation  of  the  sphincters  ;  occa- 
sionally rigidity  of  muscles  takes  place,  either  in  general,  or 
perhaps  limited  to  one  extremity  ;  his  pupils  are  dilated  and 
fixed  ;  the  pulse  becomes  irregular,  feeble,  and  thready,  and 
the  patient  dies  apparently  from  exhaustion.  The  symptoms 
of  this  stage  are  those  produced  by  paralysis  of  cranial  nerves, 
followed  by  coma.  In  some  cases  there  is  a  variation  as 
regards  these  symptoms.  Occasionally  the  first  and  second 
stages  are  omitted,  the  disease  commencing  with  convulsions, 
with  corna  speedily  following. 

PaAn  (headache)  is  usually  present  throughout  the  course 
of  the  disease,  or  until  coma  supervenes,  but  it  is  liable  to 
remissions  and  exacerbations.  The  pain  is  generally  so  severe 
as  to  cause  the  patient  to  cry  out,  or  moan,  or  roll  his  head 
about  on  the  pillow. 

Vf/rnitinrj  also  is  an  early  symptom  and  continues  through 
the  ilhiesa,  or  at  least  until  coma  comes  on.  It  occurs  inde- 
pendently of  food,  and  is  caused  by  the  cerebral  irritation  ;  ib 
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frequently  alternates  -with  the  paroxysms  of  headache,  which 
it  appears  at  times  to  relieve.  It  is  not,  as  a  rule,  checked  by 
any  medicines. 

Delirium  is  usually  a  late  symptom.  It  is  of  the  wild  or 
violent  type,  restraint  being  required.  The  patient  talks 
incessantly,  and  always  requires  careful  watching,  and  his 
special  senses  are  dull  or  perverted. 

Convulsions  more  frequently  occur  in  children,  and  may, 
but  by  no  means  always,  replace  delirium,  or  at  least  appear 
to  represent  the  delirious  stage  in  the  adult.  Occasionally 
they  occur  early  in  the  disease.  They  involve  the  muscles  of 
the  face,  limbs,  or  body,  or  they  select  special  parts,  such  as 
one  limb,  or  the  tongue,  or  the  eye  muscles. 

Rigidity  is  a  late  symptom ;  we  may  find  it  causing 
retraction  of  the  head  and  various  forms  of  squint.  Before 
death  occurs  the  rigidities,  if  present,  usually  relax,  but  leave 
the  muscles  quite  limp  and  palsied. 

In  addition  to  the  above,  meningitis,  when  it  affects  the 
base  of  the  brain,  is  accompanied  by  symptoms  pointing,  in 
the  first  place,  to  irritation  of  the  cranial  nerves,  and  subse- 
quently to  their  paralysis. 

Prognosis. — Unfavourable.  Few  cases  recover  ;  but  re- 
covery is  more  likely  to  take  place  in  secondary  meningitis 
than  in  those  cases  in  which  it  appears  to  be  the  initial 
disease.  Death  may  occur  within  forty-  eight  hours,  but  most 
commonly  the  fatal  period  is  between  the  fourth  and  seventh 
days. 

Diagnosis. — Simple  meningitis  has  certain  symptoms  in 
common  with  tubercular  meningitis,  delirium  tremens,  hysteria, 
and  typhoid  fever. 

The  diagnostic  points  distinguishing  simple  meningitis 
from  the  tubercular  form  are  given  in  a  succeeding  chapter. 

In  delirium  <?*e7rtens  we  find  suspicions  and  delusions.  The 
delirium  is  also  of  the  '  busy '  type,  or  the  patient  gives  one  the 
idea  during  his  wanderings  of  terror  or  cowardice.  Headache 
also  is  not  present,  and  there  is  a  previous  history  of  alcoholic 
excess. 

From  hysteria  the  diagnosis  is  not  always  easy.  The 
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shoutings  or  peevishness  and  the  rigidities  are  all  seen  irt 
hysteria,  but  there  is  no  fever  and  no  optic  neuritis. 

Typhoid  fever  would  be  recognised  by  the  distended 
abdomen,  the  rash,  and  the  characteristic  stools.  The  disease 
also  lasts  longer ;  its  temperature  curve  is  characteristic,  and 
neither  vomiting,  headache,  nor  delirium  are  urgent  symptoms, 
at  least  during  the  first  ten  days  ;  nor  is  the  fever  accom- 
panied by  muscular  rigidities.  The  presence  of  otorrhcea, 
disease  of  the  mastoid  cells,  or  injuries  to  the  cerebral  sinuses, 
would,  if  present  prior  to  a  sudden  attack  of  delirium,  always- 
lead  us  to  suspect  the  onset  of  meningitis. 

Treatment. — It  is  a  disease  in  which  something  must  be 
done  speedily,  and  at  the  onset.  Depletion  is  necessary, 
unless  there  be  symptoms  of  exhaustion  to  forbid  such- 
measures.  Apply  three  or  four  leeches  to  the  temples,  or 
bleed  freely  from  the  arm.  Also  give  a  quick,  active  purga- 
tive ;  calomel  is  best  (gr.  ij.  to  v.),  and  it  may  be  repeated 
every  other  day. 

Apply  ice-bags,  evaporating  lotions,  or  cold  douches  to  the- 
shaved  scalp.  A  hot  bath  acts  as  a  sedative  and  is  thus 
beneficial,  and  we  may  apply  the  ice-bags  to  the  head  at  the 
same  time. 

Internally,  iodide  of  potassium  is  always  a  safe  remedy, 
even  in  cases  other  than  syphilitic.  Bromides  help  to  control 
the  delirium,  but  opiates  are,  of  course,  injurious.  Aconite,, 
in  small  frequent  doses,  may  be  tried  with  a  view  to  arrest 
the  febrile  and  inflammatory  condition,  but  it  is  no  use  con- 
tinuing it  unless  it  speedily  produces  good  results.^  It  is  only 
neces.sary  to  point  out  that  ear  disease,  or  other  causal  suppu- 
rative affections  of  cranial  bones  or  sinuses,  demand  local 
surgical  treatment. 

The  patient  requires  careful  nursing  and  vigilant  watch- 
ing to  prevent  his  injuring  himself  during  delirium.  The" 
room  should  be  darkened  and  kept  cool  and  well  ventilated.. 
Retention  of  urine  may  require  the  use  of  a  catheter. 

'  1^.  Ammonii  Bromidi  gr.  v.;  Tinct :  Aconiti  in.v. ;  Syrup 
Aurantii  rnx. ;  Aquam  ad  5ij.  Miace. 
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The  diet  should  be  scanty,  but  nutritious.  Milk  and  eggs 
appear  to  be  most  suitable. 

TUBERCULAR  MENINGITIS 

Definition. — Inflammation  of  the  membranes  of  the  brain, 
but  especially  of  the  pia  mater,  due  to  tubercular  invasion, 
and  usually  running  an  acute  course. 

Causation. — (a)  Phedisposing  Causes. — Ac/e. — A  disease 
•of  early  life  ;  but  it  may  occur  at  any  period,  though  with 
decreasing  frequency  after  the  second  decade.  Sex. — 
It  occurs  more  frequently  in  boys  than  in  girls.  On 
examining  statistics  we  find  certainly  a  preponderance  in 
males ;  and  as  in  a  large  percentage  of  these  cases  the 
meningitis  appeared  to  have  commenced  acutely  after  some 
blow  or  injury  to  the  head,  it  would  appear  to  be  probable 
that  a  tubercular  deposit  in  the  brain  may  lie  dormant  untU 
roused  to  activity  by  some  of  the  common  injuries  which  boys 
are  liable  to,  but  from  which  girls  escape. 

(b)  Exciting  Cause. — A  tubercular  invasion  of  the 
cerebral  membranes.  The  meningitis  is  in  most  cases  only  a 
part  of  the  general  tubercular  disease  ;  yet,  although  it  is 
usually  associated  with  a  general  tubercular  invasion  of  the 
whole  body,  the  lesion  may  be  confined  to  the  pia  mater,  just 
as  we  may  meet  with  a  tubercular  joint  only  in  another  case, 
•or  caseous  glands  in  a  third,  or  a  tubercular  deposit  in  one 
lung  only  in  a  fourth  instance. 

Pathology. — The  most  marked  pathological  changes  occur 
at  the  base  of  the  brain.  There  are  found  signs  of  acute 
basic  meningitis,  together  with  tubercles  in  various  stages 
of  growth.  The  pia  mater  appears  most  afiected,  lymph 
being  poured  out  between  its  meshes,  and  producing  a  dull 
or  sticky  appearance  of  the  structures  at  the  base.  The 
eflfused  lymph  is  specially  evident  in  the  interpeduncular 
space,  on  the  upper  surface  of  the  cerebellum,  and  along  the 
Sylvian  fissure.  The  tubercles  are  found  either  in  intimate 
connection  with  tlie  smaller  arteries,  or  in  the  perivascular 
sheaths.    They  vary  in  size,,  some  being  as  large  as  small 
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sliot,  others  requiring  the  aid  of  a  lens  before  they  can  be- 
seen  ;  they  are  thus  easily  overlooked.  They  seem  especially 
to  congregate  in  the  neighbourhood  of  the  circle  of  Willis, 
along  the  course  of  the  middle  cerebral  artery,  and  in  the 
sulci.  Their  numbers  do  not  necessarily  bear  any  relation  tO' 
the  amount  of  lymph  and  other  inflammatory  products. 
They  are  usually  grey  in  colour,  as  death  occurs  before  there 
has  been  time  for  them  to  caseate.  The  ventricles  are  commonly 
distended  by  clear  or  slightly  turbid  serum,  by  which  their 
shape  and  boundary  walls  are  altered,  the  neighbouring  sulci 
pushed  out,  and  the  convolutions  flattened. 

As  tubercular  meningitis  is  not  usually  a  primary  lesion, 
we  should  expect  to  find  deposits  in  the  lungs,  peritoneum,, 
spleen,  or  other  situations. 

Symptoms. — In  a  typical  case,  in  a  child,  there  are  usually 
three  stages  of  the  disease,  viz.:  (1)  Stage  of  Invasion  or 
Excitement  ;  (2)  Stage  of  Compression  ;  and  (3)  Stage. 
OF  Paralysis  or  Depression. 

(1)  Stage  of  Invasion  or  Excitement. — This  stage 
cannot  be  said  to  have  occurred  until  the  typical  symptoms- 
are  developed.  It  will,  however,  have  frequently  been 
noticed  that  for  some  weeks  prior  to  this  stage  the  child  may 
have  been  listless  and  irritable  ;  that  it  has  had  a  capricious- 
appetite  and  lost  flesh  ;  that  the  bowels  have  been  irregular, 
diarrhoea  alternating  with  periods  of  constipation.  Fre- 
quently these  symptoms,  however,  are  overlooked,  or  attri- 
buted to  some  trivial  disorder  of  the  gastro-intestinal  canal. 

Then  there  supervenes  a  sudden  access  of  fever,  with  severe 
headache,  a  quick  pulse  (120),  constipation,  and  vomiting. 
Convulsions  may  or  may  not  occur.  The  child  is  irritable,  often 
refu-sing  to  be  moved  or  examined  ;  there  is  photophobia,  with 
occasional  squints,  or  double  vision. 

(2)  Stage  of  Compression. — In  this  stage  the  temperature 
falls  somewhat,  and  the  pulse  becomes  slower  and  intermittent. 
The  mental  condition  is  more  obtuse,  the  headache  continues, 
the  head  being  rolled  from  side  to  side  or  retracted;  the 
child  has  tonic  contractions  or  twitchings  of  the  facial  or 
other  muscles  ;   .spasmodic    squints    may   occur,   and  the 
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-ophthalmoscope  reveals  double  optic  neuritis,  and  probably 
choroidal  tubercles.  The  bowels  continue  constipated ;  the 
belly  walls  are  flattened  or  even  concave  ('  boat-shaped '). 
Vomiting  is  still  obstinate,  and  is  in  no  way  related  to 
•food.  Irritability  of  temper  is  replaced  by  somnolence  in  the 
daytime,  and  by  restlessness  or  delirium  at  night.  A  peculiar 
cry,  resembling  a  kid's  bleat,  is  frequently  heard  at  this  period. 

(3)  In  the  Paralytic  or  Depressed  Stage  the  pulse 
continues  slow  and  irregular ;  the  breathing  is  also  slow, 
sighing  and  gasping,  or  it  presents  the  irregular  character 
known  as  the  '  Clieyne  Stokes  '  type.  Constipation  continues, 
but  vomiting  is  often  absent.  The  abdomen  is  more  re- 
tracted, and  the  skin  dry,  harsh,  and  furfuraceous.  The 
mental  faculties  are  depressed  ;  the  patient  lies  on  his  back 
and  is  roused  with  difficulty.  As  the  end  approaches,  con- 
vulsions with  delirium  ensue  ;  the  pupils  dilate,  but  are 
insensible  to  light ;  and  death  occurs  in  coma. 

It  must  not  be  supposed,  however,  that  in  all  cases  the 
•above  stages  and  symptoms  are  definitely  marked.  In  some 
individuals  there  is  merely  a  period  of  febrile  invasion  with 
intense  headache  and  constant  vomiting,  which  is  speedily 
followed  by  convulsions  and  coma.  In  others  certain 
characteristic  symptoms  predominate,  whilst  some  which  are 
equally  diagnostic  may  be  absent.  The  following  symptoms, 
however,  will  generally  be  found  at  one  or  other  period  of  the 
illness,  and  often  persist  from  beginning  to  end. 

Headache. — Always  severe  from  the  onset,  causing  the 
child  to  moan,  or  shout,  and  utter  the  characteristic  cry  or 
whine.  It  apparently  ceases  when  delirium  supervenes. 
Double  optic  neuritis  may  be  observed  from  the  first.  It  is 
almost  invariably  present  in  the  later  stages. 

Vomiting,  as  in  simple  meningitis,  comes  on  at  all  times. 
It  is  purely  sympathetic,  and  is  not  related  to  food,  nor  is 
it  preceded  by  nausea. 

Retracted  Abdomen  is  most  marked  as  the  disease 
advances.  The  skin  generally  is  harsh,  and  not  infrequently 
a  scratch  from  a  thumb-nail  or  any  sharp  instrument  leaves  a 
more  or  less  red  elevated  mark  or  wheal,  which  lasts  for  some 
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time  {tache  ccrcbrale).  Much  importance  has  been  laid  on 
this  symptom  of  vaso-motor  paralysis  ;  but  it  is  by  no  means 
constant  or  diagnostic. 

Pulse. — At  first  quick  and  febrile ;  it  becomes  slow, 
irrec'ular,  and  intermittent  after  the  first  stage,  from  irritation 
of  the  pneumogastric  nerves.  This  symptom  with  accom- 
panying fever  is  an  almost  sure  sign  of  meningitis. 

Respiration  is  also  of  a  febrile  character  at  first,  being 
quick  and  shallow.  The  sighing,  and  irregular  character 
supervene  later  on. 

Paralyses  occur  in  the  final  stage.  They  are  peculiar  in 
that  they  are  liable  to  come  and  go.  To-day  one  arm  may  be 
palsied,  and  to-morrow  some  power  will  appear  to  have 
returned,  whilst  a  leg  or  other  part  is  involved. 

Eyes. — Squints,  with  optic  neuritis  and  tubercles  in  the 
choroid. 

Diagnosis. — From  Simple  Meningitis. — In  the  tubercular 
form  we  must  be  guided  by  the  evidence  of  tubercular  deposit 
elsewhere  (enlarged  glands,  joint  disease,  and  tubercular  lesions 
in  the  lungs  and  choroid).  The  affection  is  also  most  marked  at 
the  base  of  the  brain,  causing  irritation  and  paralysis  of  the 
cranial  nerv^es  ;  whilst  in  simple  meningitis  the  inflammation 
is  mostly  confined  to  the  vertex.  In  the  latter  condition  also 
the  initial  symptoms,  such  as  fever  and  vomiting,  are  more 
intense,  and  coma  supervenes  earlier.  In  other  words,  it  is  a 
more  acute  disease.  The  evidence  of  disease  of  the  middle  ear, 
or  of  any  blow  on  the  skull,  would  also  confirm  the  diagnosis. 
A  marked  tubercular  family  history  is  of  much  diagnostic  value. 

From  Enteric  Fever. — The  diagnosis  is  often  difficult, 
especially  in  the  early  stages.  Persistent  headache  and  optic 
neuritis  do  not  occur,  except  rarely,  in  typhoid  fever.  Also, 
after  the  first  week  the  characteristic  stools,  and  rash,  and 
distended  aV>domen  of  typhoid  should  be  sufficient  to  guide  us. 

Prognosis. — The  disease  is  invariably  fatal  so  far  as  we 
know.  It  is  possible  that  some  few  cases  recover,  just  as 
others  recover  (from  tubercular  affections  of  air-passages  and 
other  parts.  But  the  rule  is  that  tubercular  meningitis  is 
only  a  local  accentuation  of  general  tuberculosis,  and  is  not 
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therefore  an  isolated  lesion.  Death  usually  occurs  witliii* 
three  weeks  ;  but  the  patient  may  linger  on  to  five  or  six 
weeks. 

Treatment  is  very  unsatisfactory.  We  can  only  relieve 
symptoms.  Put  the  patient  in  a  cool,  dark  room  ,  apply  ice 
or  evaporating  lotions  to  the  shaved  scalp.  Purgatives,  such 
as  calomel  (gr.  ij.),  may  help  to  relieve  the  cerebral  inflamma- 
tion ;  so  may  blisters  applied  to  the  nape  of  the  neck,  or 
behind  the  ears.  Iodide  of  potassium  is  generally  prescribed 
with  a  view  to  modify  the  efTects  of  the  inflammatory  process  ; 
the  results  are,  however,  disappointing.  Recently  the  base 
of  the  skull  has  been  trephined  and  the  tubercular  products 
washed  out. 

Bromide  of  ammonium  may  be  given  to  relieve  pain  and 
afford  some  sleep. 

PACHYMENINGITIS 

Definition. — Inflammation  of  the  cerebral  dura  mater. 

Causation. — Age. — Most  common  in  advanced  life  ;  com- 
paratively rare  under  thirty  years.  Sex. — Males  predominate. 
Injuries  and  Diseases  of  Cranial  Bones. — Under  this  head  we 
must  include  blows  inflicted  on  the  skull,  fractures  of  skull 
bones,  syphilitic  caries,  and  inflammatory  extensions  from  the 
petrous  or  mastoid  bones  in  ear  disease.  Cerebral  Congestion.— 
From  whatever  cause,  whether  it  be  from  sunstroke,  alcoholism, 
or  the  like.  It  is  probable  that  in  all  such  cases  a  previous 
degeneration  of  the  vessels  had  existed. 

Pathology. — Two  varieties  of  pachymeningitis  are  re- 
cognised :  V.  P.  externa  and  P.  inter-na  liceinorrhagica.  In 
the  former  instance  the  inflammation  and  its  efiiects  ai-e 
limited  to  the  interval  between  the  skull  bones  and  the  dura 
mater,  and  is  usually  set  up  by  some  traumatism,  by  which 
blood  is  eflFused,  and  separates  the  membrane  from  the  bone  ; 
or  it  is  secondary  to  extension  of  disease  from  the  petrous  or 
the  mastoid  portions  of  the  temporal  bone,  as  in  suppurati^-e 
disorders  of  the  middle  ear. 

In  P.  interna  hajmorrhagica  the  pathology  is  not  so  clear. 
It  has  been  supposed  that  inflammation  of  the  dura  mater 
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having  occurred,  hfemorrhage  takes  place  subsequently  in  the 
newly-formed  inflammatory  tissue.  Another  view  is  that 
haemorrhage  is  the  primary  condition,  the  clot  becoming 
organised  with  fibrous  tissue,  into  which  secondary  hsemor- 
rhages  infiltrate.  This  diversity  of  opinion  is  apparently  due 
to  the  appearance  of  the  blood  tumour.  It  varies  considerably 
in  size,  its  external  surface  is  moulded  against  the  bones  of 
the  skull,  whilst  its  internal  surface  is  more  convex,  somewhat 
lobulated  and  limited  by  a  capsule  of  fine  areolar  tissue  con- 
taining large  capillaries.  Within  this  capsule,  and  also 
infiltrating  the  capsule  itself,  are  seen  layers  of  fibrinous  clot 
containing  blood  cells  and  pigment,  the  lamination  strongly 
suggesting  the  recurrence  and  coagulation  of  successive 
hcemorrhages. 

The  convolutions  of  the  brain  in  the  immediate  neighbour- 
hood are  occasionally  flattened,  or  pushed  away  from  their 
normal  relations. 

Symptoms. — Headache  is  the  most  constant  symptom. 
Its  locality  varies  according  to  the  seat  of  the  lesion  ;  but  it  is 
generally  severe  owing  to  the  free  distribution  of  the  sensory 
fibres  of  the  fifth  nerve  to  the  dura  mater.  Other  symptoms 
to  be  expected  are  twitchings  of  muscles  generally,  with 
impaired  movement,  and  perhaps  convulsions  or  temporary 
insensibility.  As  the  hsemorrhage  or  the  inflammatory 
products  increase  in  bulk,  hemiplegia  gradually  supervenes, 
and  also  coma,  the  case  then  bearing  a  strong  resemblance  to 
an  attack  of  apoplexy.  The  symptoms  are  liable  to  remissions 
and  exacerbations  according  as  the  mechanical  pressure 
exerted  by  the  lesion  lessens  by  absorption,  or  increases  by 
fresh  mischief. 

Diagnosis. — From  Apoplexy. — Pachymeningitis  is  distin- 
guished hy  its  previous  history  of  causaljnjury,  by  the  gradual 
onset  of  symptoms,  by  their  remission,  and  by  the  attendant 
hemiplegia  and  corna  being  less  profound  than  in  apoplexy. 

Treatment  should  be  carried  out  according  to  the  same 
rules  as  apply  to  apoplexy. 
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ENCEPHALITIS  (Ceeebritis  ;  Abscess) 

Definition. — Inflammation  of  the  bi-ain  substance. 

Causation. — It  may  arise  as  a  primaiy  disease,  though 
rarely  ;  it  may  be  secondary  to  meningeal  inflammation,  or  to 
caries  of  cranial  bones.  Occasionally  it  occurs  as  a  mani- 
festation of  pyasmic  infection  ;  or  it  may  result  from  chronic 
alcoholism.  But,  from  whatever  cause,  difi'use  encephalitis  is  ex- 
tremely rare.  The  local  forms  of  encephalitis  are  usually  caused 
by  embolism  or  thrombosis,  or  by  local  injuries  and  wounds. 

Pathology. — Whatever  the  causation  may  be,  it  must  be 
remembered  that  the  post-mortem  appearances  differ  consider- 
ably in  a  series  of  cases.  In  the  diffuse  form  of  encephalitis 
there  may  be  few  or  no  signs  to  be  observed  after  death,  at  least 
with  the  naked  eye  ;  and  we  must  therefore  infer  either  that 
in  such  cases  death  has  occurred  before  any  gross  pathological 
changes  could  have  become  manifest,  or  that  the  brain  is  liable 
to  an  inflammation  of  a  lower  type  than  that  which*  leads  to 
suppuration.  It  must  not  be  supposed  that  suppuration  does 
not  occur.  It  does  ;  but  the  abscess  is  usually  a  small  one, 
supervening  on  acute  local  inflammation,  generally  in  some 
area  which  is  rich  in  blood  supply. 

Local  encephalitis  mostly  results  from  embolism,  from 
thrombosis,  from  hfemorrhage,  or  from  tumour.  In  Embo- 
lism, the  supply  of  blood  being  cut  ofl',  and  the  collateral 
circulation  poor,  the  cerebral  substance  beyond  appears  to 
perish,  to  undergo  a  kind  of  necrosis  from  want  of  nutriment. 
The  brain  tissue  becomes  pale,  and  soft  or  creamy ;  it 
easily  breaks  down  under  a  stream  of  water,  by  which  an 
irregular-shaped  cavity  is  formed,  the  walls  of  which  only 
vary  in  consistency  from  the  softened  area,  the  colour  of  the 
two  being  much  about  the  same.  Microscopically  we  may, 
perhaps,  detect  some  migrant  leucocytes  ;  but  the  principal 
characteristics  are  roundish  granule  cells,  and  oily  globules 
which  have  resulted  from  destruction  of  the  myeline. 

In  Thrombosis  much  the  same  process  occurs;  but,  on 
account  of  the  greater  extent  of  passive  hyperemia,  the 
thrombotic  area  is  red  or  some  darker  colour. 
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In  Hcemorrhage  and  Tiimotir  there  is  also  an  inflammatory 
zone  surrounding  the  lesion.  This  area  may  appear  soft 
and  white,  as  in  embolism  ;  but  its  colour  varies  according  to 
the  amount  of  blood  which  is  extravasated  ;  in  some  cases 
being  of  a  pale  yellow  tint,  in  others  a  rusty  red  colour  due  to 
blood  pigment. 

In  all  cases  which  go  on  to  suppuration,  the  softening 
commences  in  the  centre  of  the  lesion,  the  histological  elements 
become  invaded  with  leucocytes,  and  eventually  pus  forms. 

Symptoms. — The  symptoms  in  the  main  resemble  those  of 
meningitis,  with  some  slight  modifications.  The  patient  com- 
plains of  headache,  which  is  often  local  in  character,  and 
occurs  in  paroxysms  ;  but  is  not  so  severe  as  in  meningitis. 
He  also  has  j^yrexia.  He  is  restless  and  irritable  ;  the  face  is 
flushed  ;  the  pulse  feeble  and  irregular  ;  the  skin  hot  and  dry  ; 
the  tongue  furred  ;  and  there  is  usually  constipation.  Here 
again,  however,  the  febrile  symptoms  are  less  pronounced  than 
in  meningitis.  The  patient  is  also  liable  to  subjective 
symptoms,  such  as  roarings  and  buzzings  in  the  ears,  double 
vision,  flashes  of  light,  and  the  like  ;  these  apparently  being 
dependent  on  the  locality  of  the  inflammation. 

As  the  disease  advances,  there  are  tonic  spasms  aflfecting 
the  muscles  of  the  eyes  or  limbs,  and  the  pupils  lose  their 
reflex  action  to  light.  The  patient  is  not,  as  a  rule,  delirious, 
but  rather  tends  to  imbecility,  with  impaired  speech,  loss  of 
memory,  incoherence,  and  temporary  insensibility.  Sub- 
sequently twitchings  of  muscles  and  cutaneous  insensibility 
supervene,  and  finally  complete  paralysis  of  motion  and  sen- 
sation with  unconsciousness. 

The  above  is  an  account  of  the  symptoms  which  are 
generally  observed  ;  but  they  will  obviously  vary  according  as 
the  inflammation  is  general  or  local  only. 

Diagnosis.— Fkom  Apoplexy.— In  this  disease  the  sudden- 
ness of  the  attack,  witli  insensibility,  stertor,  a  full  bounding 
pulse,  and  signs  of  hemiplegia,  would  usually  enable  us  to  dis- 
tinguish it  from  cnceplialitis. 

From  Mknixgitih.— The  diagnosis  is  one  of  great  difficulty, 
the  two  conditions  being  usually  associated.    In  encephalitis 
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the  fever  and  headache  are  less,  irritation  of  cranial  nerves 
not  so  pronounced  a  feature,  whilst  impairment  of  speech  and 
other  mental  functions  are  prominent. 

Prognosis. — Unfavourable,  except  when  the  encephalitis 
is  the  result  of  injury,  or  when  it  results  in  abscess  which  is 
near  the  surface  and  amenable  to  surgical  treatment. 

Treatment. — Little  can  be  done  beyond  applying  cold 
to  the  head,  with  blisters  to  the  nape  of  the  neck  and  behind 
the  ears.  Bromides  may  be  prescribed  to  reheve  the  headache. 
Chloral  hydrate  is  the  best  sedative.  Depletory  measures 
should  be  avoided.  The  question  of  surgical  operation  to 
evacuate  any  superficial  abscess  may  have  to  be  considered. 
The  other  general  rules  of  treatment  are  the  same  as  in 
meningitis. 

EMBOLISM  AND  THROMBOSIS  OF  CEREBRAL 
ARTERIES 

Definition. — Cerebral  embolism  is  an  internal  obstruction 
to  an  artery  or  capillary  of  the  brain,  caused  by  some  migrant 
foreign  body  which  acts  as  a  plug. 

Cerebral  thrombosis  is  an  internal  obstruction  originating 
in  loco.  This  may  occur  in  the  cerebral  sinuses  as  well  as  in 
the  arteries. 

Causation. — Embolism  may  occur  at  all  ages,  though  most 
frequently  in  youth.  In  most  instances  it  is  due  to  the 
detachment  of  a  vegetation  from  one  of  the  valves,  or  from 
the  interior  of  the  cavities,  of  the  left  side  of  the  heart.  A 
portion  of  a  thrombus  even  may  become  separated  and  act  as 
an  embolon. 

Thrombosis  is  usually  a  condition  found  in  old  age  ;  but 
it  is  not  uncommon  in  middle  life,  when  due  to  syphilis  ; 
and  it  may  occur  in  children  as  a  sequel  to  some  specific 
fever. 

In  a  general  way  we  may  regard  thrombosis  as  taking  its 
origin  either  in  («)  some  altered  condition  of  the  blood  itself, 
which  predisposes  to  intravascular  clotting,  or  {b)  some 
inflammatory  or  degenerative  changes  in  the  walls  of  the 
vessels  themselves. 
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Nevei-theless,  an  embolon  itself  may,  by  its  obstruction, 
become  the  centre  of  a  fresh  thrombosis  on  each  side  of  it. 

Patiiology. — In  Cerebral  Embolism  the  plug  usually  is 
situated  at  the  bifurcation  of  an  artery,  neither  of  th(i 
branches  resulting  from  the  bifurcation  being  sufficiently  wide 
to  cany  the  migratory  foreign  body.  The  middle  cerebral 
artery  is  its  most  frequent  site,  since  an  embolon,  from  say 
the  mitral  valve,  finding  its  way  into  the  common  carotid 
artery  is  much  more  probable  than  its  travelling  down  the 
subclavian  to  its  vertebral  branch  ;  and  once  inside  the 
internal  carotid,  the  anatomical  chances  are  greatly  in 
favour  of  its  travelling  into  its  largest  terminal  branch.  As  a 
result  of  the  arrest  of  the  embolon,  the  brain  area  supplied  by 
the  plugged  vessel,  as  a  rule,  perishes,  the  necrosed  zone 
becoming  soft  or  creamy  in  consistence,  and  white  or  yellowish 
in  colour,  according  to  the  amount  of  blood  which  is  ex- 
travasated  during  the  process  of  softening.  Occasionally  this 
softened  patch  actually  breaks  down,  leaving  a  small,  ir- 
regularly walled  cyst,  filled  with  clear  or  turbid  fluid,  or 
with  blood.  Frequently  the  brain  tissue  immediately  around 
the  necrosed  portion  shows  some  secondary  inflammatory 
changes. 

In  Cerebral  Thrombosis  coagulum  being  deposited,  from 
whatever  cause,  on  the  inner  wall  of  the  vessel  arrests  the 
blood  current  in  two  ways ;  by  its  own  bulk,  and  by  the  local 
endarteritis  which  it  causes.  Occlusion  of  the  vessel  rarely 
occurs  at  once  ;  but  successive  laminfe,  being  deposited  fronj 
the  blood  stream,  tend  towards  it.  When  complete  occlusion 
occurs,  the  clotting  extends  forwards  for  some  distance  along  the 
collapsed  vessel,  and  also  backwards  to  the  giving  off  of  the  last 
collateral  branch.  The  clot  itself  may  subsequently  shrink, 
or  become  organised,  or  undergo  calcareous  changes. 

The  local  effects  of  thrombosis  are  much  the  same  as  in 
emVjolism. 

Symptoms.— (1)  Embolism. — In  a  typical  case  there  are 
no  prodromata.  Suddenly  in  a  young  person  with  a  history 
of  valvular  disease  of  the  heart,  or  of  previous  acute 
rheumatism,  there  is  intense  headache,  possibly  a  sudden  cry. 
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and  more  or  less  unconsciousness  ;  and  on  recovery,  he  is  found 
to  be  hemiplegic.  Subsequent  rigidities  occur  as  after  apoplexy. 

One  or  two  features  of  the  case  require  further  comment. 
A  valvular  lesion  may  exist,  or  there  may  be  endocardial 
vegetations,  and  yet  no  valvular  murmur.  A  history  of 
previous,  it  may  be  long  previous,  acute  rheumatism  should  be 
always  inquired  about.  Unconsciousness  may  be  entirely 
absent,  or  only  of  slight  degree.  The  cerebral  symptoms  are 
limited  to  the  arrest  of  function  of  those  parts  of  the  brain 
only  which  are  supplied  by  the  plugged  vessel  ;  and  there  is 
no  centrifugal  extension  of  damage,  as  in  the  destructive  out- 
burst of  haemorrhage.  Frequently  we  have  evidence  of 
emboli  elsewhere,  especially  in  the  spleen  and  kidneys,  and 
occasionally  in  the  retinal  artery.  If  the  left  middle  cerebral 
artery  be  plugged,  we  should  find  not  only  right  side  hemi- 
plegia, but  aphasia,  the  vascular  distribution  to  Broca's  con- 
volution, internal  capsule,  and  angular  gyrus  being  arrested. 

Right-sided  hemiplegia  as  a  result  of  embolism  has  been 
said  to  be  more  frequent  than  left-sided,  chiefly  on  the 
anatomical  grounds  that  an  embolon  entering  the  innominate 
is  quite  as  likely  to  enter  the  right  subclavian  as  the  right 
common  carotid  ;  and  also  that  the  mouth  of  the  left  carotid, 
on  the  arch  of  the  aorta,  is  in  the  direct  line  of  the  stream 
impelled  by  the  ventricle.  This  is  probably  more  fanciful  than 
real. 

(2)  Thrombosis  is  usually  preceded  by  drowsiiiess,  numb- 
ness, or  affection  of  sensation  on  one  side  of  the  body,  and 
deficient  memory  or  other  mental  impairment.  Coma  is 
usually  absent,  or  if  present  is  mild  in  degree  only.  The 
onset  of  paralytic  symptoms  is  gradual,  as  the  lumen  of  the 
vessel  is  rarely  completely  obstructed  at  once.  In  lai-ge  and 
extensive  thromboses,  however,  paralysis  may  be  complete 
and  rapid.  There  is  usually  evidence  of  atheroma  or  other 
degenerative  changes  in  the  vessels.  Lastly,  there  is  in  old- 
standing  cases  frequently  a  history  of  several  recurring 
attacks  with  intervening  periods  of  amelioration  in  the 
.symptoms  ;  but  ultimately  mental  failure  supervenes. 

Prognosis. — In    Embolism   the  immediate  prognosis  is 
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favourable,  on  account  of  the  youth  of  the  patient.  Complete 
recovery  of  the  use  of  the  palsied  muscles  is,  however,  rare. 

In  Thrombosis  recovery  is  common  and  often  very  rapid, 
especially  in  syphilitic  cases. 

Treatment. — ^The  first  essentials  are  rest  and  quiet.  The 
bowels  should  be  relieved  daily  without  strain  or  effort. 
Give  purgatives  (calomel,  gr.  iv.)  if  necessary.  The  food 
should  be  light  and  unstimulating.  Vena;section  is  not 
usually  advocated  ;  but  we  may  resort  to  it  with  advantage  in 
cases  presenting  a  full  hard  pulse  and  signs  of  a  plethoric  or 
congested  habit.  Active  anti-syphilitic  treatment  is  necessary 
in  thrombosis  of  syphilitic  origin.  Give  mercury  and  iodide  of 
potassium  internally,  and  apply  mercury  by  inunction  so  as  to 
produce  speedy  results. 

After  active  mischief  has  subsided,  the  palsied  and  con- 
tracted muscles  may  be  stimulated  by  the  faradic  current. 
Treatment  should  be  directed  against  the  supervention  of 
subsequent  attacks.    (See  Apoplexy  ;  and  Hemiplegia.) 

THROMBOSIS  OF  CEREBRAL  VEINS  AND  SINUSES 

Causation. — All  cases  may  be  included  in  two  categories, 
viz.  :  (i)  those  in  which  the  primary  cause  is  some  local 
affection  of  the  walls  of  the  vessels  ;  and  (ii)  those  in  which 
some  disorder  of  the  blood  is  the  principal  factor. 

Local  Causes  originate  chiefly  in  inflammatory  extensions 
from  the  bones,  especially  of  the  middle  ear,  to  the  sinuses,  by 
which  a  local  phlebitis  is  set  up,  which  ends  in  thrombosis 
and  plugging  of  the  vessel.  But  a  similar  condition  may  be 
brought  about  by  injury  to  the  cranial  bones,  also  by  the  local 
pressure  effects  of  intracranial  tumours.  Erysipelas  of  the 
scalp  may  also  cause  cerebral  thrombosis  in  two  ways  :  it  may 
be  included  as  a  cause  under  the  next  heading,  or  it  may 
cause  thrombotic  obstruction  to  those  external  veins  of  the 
.scalp  which  communicate  with  the  internal  veins  and  sinuses. 
In  similar  manner,  facial  carbuncle,  orbital  abscess  and  cellu- 
litis may  also  profluce  thrombosis.  The  lateral  and  petrosal 
sinuses  are  most  frequently  obstructed. 

Blood  Disorders,  such  as  occur  in  specific  fevers,  may 
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also  set  up  thrombosis.  In  our  experience  it  occurs  most 
frequently  as  a  sequel  of  typhoid  and  scarlet  fevers,  and 
erysipelas,  in  the  order  named.  In  children  it  not  infrequently 
supervenes  on  chronic  diarrhoea,  tuberculosis,  and  other 
wasting  diseases.  In  adults  it  complicates  tertiary  syphilis 
and  carcinoma,  quite  independently  of  any  of  the  new- 
formations  of  these  diseases. 

The  supei-ior  longitudinal  sinus  is  most  frequently  in- 
volved. 

Symptoms. — There  are  no  definite  symptoms  until  the 
obstruction  is  well  advanced.  Coma  comes  on  gradually,  and 
increases.  Spasm  and  twitchings  of  muscles  of  the  neck  and 
face  are  common,  owing  to  cortical  irritation.  Subsequently 
signs  of  obstruction  of  the  venous  current  appear.  The  veins 
of  the  scalp,  forehead,  eyelids,  conjunctivEe,  and  mastoid 
regions  become  engorged  and  distended.  Epistaxis  is  common, 
and  affords  relief  by  means  of  the  communication  between 
nasal  veins  and  longitudinal  sinus  through  the  foramen 
C£ecum.  Optic  neuritis,  however,  does  not  often  occur,  as  the 
ophthalmic  veins  freely  communicate  with  the  facials. 

Should  the  thrombosis  extend  from  the  lateral  sinus  to 
the  jugular  vein,  it  would  give  I'ise  to  a  deep-seated  tumour, 
which  might  suppurate  and  cause  pyemic  or  other  forms  of 
embolic  infarction  of  the  lungs. 

With  these  signs  there  is,  in  addition,  some  febrility.  The 
pulse  is  quickened,  as  a  rule  ;  but  it  may  be  in-egular  and  even 
slow,  as  in  meningitis.  As  insensibility  increases,  the  patient 
passes  his  urine  and  evacuations  in  bed  ;  and  death  occurs 
either  in  profound  coma,  or  from  the  effects  of  py<i?mic 
infection  of  the  lungs. 

Treatment. — Of  recent  years  the  treatment  of  thrombosis 
of  the  cerebral  sinuses  has  been,  in  the  main,  surgical.  The 
mastoid  cells,  when  they  are  the  seat  of  the  original  disease, 
may  be  trephined  and  their  contents  evacuated.  Similar 
operations  have  been  successfully  performed  in  relation  with 
the  lateral  sinuses.  Strict  antisepsis  is,  of  course,  an  impera- 
tive necessity. 

In  the  early  stage  hot  fomentations  to  the  scalp  often. 
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aflbrd  relief.  Leeches  may  also  be  applied  to  the  forehead,  or 
behind  the  ears,  so  as  to  relieve  venous  engorgement. 

Medicines  in  our  experience  have  not  afforded  much 
success.  Most  practitioners  give  large  doses  of  iodide  of 
potassium  with  a  view  to  promote  absorption  of  the  clot.  It 
may  with  advantage  be  combined  with  free  doses  of  carbonate 
of  ammonia.  We  also  agree  with  Bristowe  that,  on  account 
of  the  intense  pain  which  often  attends  this  disorder,  opium 
is  not  contra-indicated,  and  usually  affords  relief. 

APOPLEXY  (Cerebral  Haemorrhage) 

Definition. — A  sudden  unconsciousness,  with  loss  of  motor 
power  and  of  sensation. 

The  term  is  usually  confined  to  this  condition  when  super- 
vening on  cerebral  hemorrhage  ;  and  for  similar  pathological 
reasons  we  speak  of  apoplexy  of  lung,  spleen,  placenta,  &c. 

Apoplexy  may  be  due  to  causes  other  than  haemorrhage,, 
such  as  concussion,  urtemic  and  other  poisons.  The  following 
description,  however,  is  limited  to  apoplexy  due  to  cerebral 
hsemorrhage. 

Causation. — Predisposing. — Age. — Most  frequent  between 
forty  and  sixty  years  of  age,  at  a  period  when,  although 
tissue  changes  are  beginning  to  show  themselves,  severe  exer- 
tions and  bodily  exposures  also  act  as  exciting  causes.  After 
the  sixth  decade,  although  vessels  are  still  more  prone  to 
rupture,  the  surroundings  of  a  man's  life  are  usually  of  a  more 
reposeful  character.  Sex. — Men  much  more  frequently  than 
women.  Diseases  of  the  Blood. — Notably  purpura ;  also  small- 
pox and  other  fevers.  Diseases  of  the  Vessels,  such  as 
fatty,  calcareous  and  other  degeneration,  aneurysm,  vascular 
changes  produced  by  Bright's  disease  and  syphilis.  Traumatic 
Injuries,  under  which  heading  would  be  mentioned  fractures 
of  skull,  and  congestions  and  lacerations  of  the  brain  sub- 
stance. Concussion,  although  not  necessarily  attended  by  the 
effusion  of  blood,  may  be  mentioned  here.  Changes  in  the 
Cerebral  Matter,  including  inflammation  and  softening,  by 
which  the  natural  support  in  the  vessels  is  lessened,  hence 
allowing  of  bulgings  and  dilatations.    The  effects  of  embolism 
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and  thrombosis  may  also  be  included  in  this  category. 
Alterations  in  Vascular  Tension^  such  as  any  sudden  increase 
of  the  force  of  the  blood,  or  any  impediment  to  the  return 
of  blood  to  the  heart.  This  may  be  brought  about  by  alcohol, 
mental  excitement,  straining  during  parturition,  or  at  stool. 

Pathology. — Cerebi-al  ha;morrhage  is  a  wide  term  so  far 
as  pathology  is  concerned.  It  includes  all  those  cases  which 
may  be  caused  by  (1)  injury,  the  vessels  being  quite  healthy  ; 
and  another  large  group,  in  which  the  direct  cause  is  (2)  disease 
of  the  arteries.  On  this  division  hangs  another  classification 
"which  is  mainly  anatomical,  viz.  the  site  of  the  Jicemorrhage. 

(1)  Blows  on  the  skull,  or  fractures  of  its  bones,  may  cause 
cerebral  htemorrhage.  The  bleeding  point,  however,  is  usually 
found  in  one  of  the  meningeal  vessels,  unless  indeed  the 
injury  is  so  extensive  as  to  cause  rupture  of  a  cerebral  vessel. 
In  these  cases  the  h;emorrhage,  often  extensive,  may  be  con- 
fined between  the  bone  and  dura  mater,  or  it  may  infiltrate 
the  arachnoid  cavity  or  subarachnoid  space.  The  rule  is, 
however,  that  hjemorrhages  due  to  injury  are  superficial,  and 
that  their  effects  are  rather  those  of  cortical  pressure  than  of 
destruction  of  brain  substance. 

(2)  Disease  of  the  vessels  is  always  most  marked  at  the 
base,  in  the  circle  of  Willis,  or  in  the  large  arteries  which 
contribute  to  form  it.  Atheroma,  calcareous  degeneration,  and 
syphilitic  artei'itis  are  the  most  frequent  causes  ;  and  as  these 
pathological  changes  are  not  limited  to  the  lai-ger  trunks,  but 
extend  to  the  smaller  branches,  a  vessel  may  rupture  on  the 
cortex,  in  the  centrum  ovale  and  in  the  basic  ganglia.  In 
the  two  last  situations  there  is  a  tendency,  if  the  hemorrhage 
be  large,  for  it  to  extravasate  into  the  lateral  and  com- 
municating ventricles.  One  artery  especially  appears  prone 
to  rupture,  viz.  the  lenticulo-striate  branch  ('  artery  of  hemor- 
rhage ')  of  the  middle  cerebral  artery,  which  passes  between 
the  lenticular  nucleus  and  the  external  capsule.  It  is  obvious 
that  the  amount  of  hsemorrhage  will  vary  according  to  the 
size  of  the  vessel  and  the  extent  of  its  rupture.  Thus  we  may 
have  merely  a  perivascular  extravasation,  the  vascular  sheath 
being  filled  with  blood,  and  causing  only  slight  symptoms  ; 
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■or  there  may  be  a  slight  extravasation,  sufficient  to  cause 
marked  apoplectic  symptoms,  but  not  enough  to  cause  any 
marked  destruction  of  cerebral  tissue.  This  form  heals  by 
cicatrisation,  the  scar  becoming  eventually  slightly  puckered 
and  discoloured.  Finally  there  is  the  massive  hemorrhage, 
which,  starting  usually  from  some  vessel  in  the  corpus  striatum 
■or  optic  thalamus  (35  per  cent,  of  cases),  ploughs  its  way  into 
the  centrum  ovale  or  into  a  lateral  ventricle,  and,  causing  the 
gravest  symptoms,  usually  ends  in  death.  It  would  appear 
from  post-mortem  room  experience,  that  a  heavy  percentage 
of  these  large  hemorrhages  is  due  to  the  rupture  of  small 
aneurysms  in  the  branches  of  the  cerebral  arteries,  and  that 
they  are  not  sufficiently  searched  for,  as  they  are  not  suspected. 

If  the  patient  die  within  a  short  time,  as  is  usual,  the 
situation  of  the  hsemorrhage  will  be  found  by  making  hori- 
zontal sections  of  the  cerebrum  down  to  the  ventricles.  This  is 
on  the  supposition  that  the  lesion  has  occurred  at  the  most  fre- 
quent site.  It  must,  of  course,  be  remembered  that  rupture  of 
a  vessel  may  occur  in  the  cerebellum  or  in  the  pons  or  medulla, 
but  more  rarely  in  these  situations  than  in  the  cerebrum. 

At  the  lesion  the  brain  substance  is  ploughed  up  into  an 
irregularly-shaped  cavity,  varying  in  size  according  to  the 
resistance  of  the  tissues  and  the  channel  of  outlet  of  the 
blood.  It  is  filled  with  a  dark  jelly-like  clot,  which  fits  the 
lacerated  irregularities  of  the  cavity  walls,  and  perhaps  pvishes 
the  neighbouring  velum,  or  corpus  callosum,  or  convolutions 
on  one  side. 

If  the  patient  survive  for  any  length  of  time,  and  die  from, 
say,  a  fre.sh  haemorrhage  or  some  other  cause,  the  old 
hajmorrhagic  cavity  may  still  be  discovered,  but  somewhat 
<;ontraefced  in  size,  its  walls  smoother  and  stained  with 
hfematoidin,  whilst  the  interior  is  filled  with  the  shrivelled 
remains  of  a  clot,  or  by  .some  turbid  milky  serum,  with  a 
delicate  areolar  tissue  intermixed.  Small  cysts  are  not  infre- 
«[uently  found. 

The  .subsequent  effects  of  a  h.-cmorrhage  from  which  the 
patient  recovers  would  be  seen  in  descending  sclerotic  changes 
in  the  cord  (see  Lateral  Sclerosis).    The  brain  itself  might  be 
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subjected  to  oedema  or  to  secondary  inflammatory  changes 
of  the  part  around  the  hsemorrhage,  which  is  possibly  dis- 
coloured, its  convolutions  displaced,  and  its  sulci  unfolded  and 
obliterated.  It  will  thus  be  seen  that  the  effects  of  hfemor- 
rhage  in  the  interior  of  the  brain  are,  destruction  of  brain 
substance,  and  the  secondary  effects  of  pressure. 

Symptoms. — The  onset  may  be  sudden,  with  no  premonitory 
symptoms  whatever.  It  will  then  be  generally  found  that 
the  vascular  system  is  profoundly  diseased,  and  that  the  con- 
sequent liEemorrhage  is  a  large  one.  Ordinarily,  however, 
there  is  a  prodromal  stage,  although  it  may  be  overlooked. 
This  stage  is  marked  by  drowsiness,  vertigo,  headache,  mental 
confusion,  irritability  of  temper  or  loss  of  memory.  Or  the 
patient  may  complain  of  numbness,  or  of  slight  loss  of  power 
in  one  arm  or  leg.  Occasionally  there  is  some  thickness  of 
speech,  or  difficulty  in  deglutition,  or  a  complaint  of  biting 
one  side  of  the  tongue  during  mastication. 

One  or  more  only  of  the  above  symptoms  may  be  present,  and 
may  precede  the  true  attack  by  a  longer  or  a  shorter  period. 

Nor  are  they,  singly  or  collectively,  necessarily  diagnostic 
of  oncoming  apoplexy  ;  a  like  chain  of  events  takes  place  in 
cerebral  tumours. 

The  grave  attack  itself  is  generally  ushered  in  with  a 
sudden  syncope,  with  perhaps  vomiting,  and  a  cold  clammy 
skin.  To  this  succeeds  a  convulsive  attack,  resembling  in 
most  of  its  features  an  epileptic  seizure.  The  patient  utters  a 
cry  or  groan  and  falls  to  the  ground  completely  unconscious, 
with  loss  of  sensation  and  of  motor  power.  All  these 
symptoms  are  due  to  pressure  suddenly  exerted  within  the 
cranium  ;  and  consequently  muscular  sjDasm,  or  loss  of  con- 
sciousness, will  depend,  so  far  as  their  extent  and  degree  are 
concerned,  on  the  seat  of  the  haemorrhage.  The  patient,  how- 
ever, lies  in  a  state  of  coma  ;  he  cannot,  as  a  rule,  be  roused 
even  by  deep  stimulation ;  his  breathing  is  loud  and  stertorous ; 
his  face  is  turgid,  and  expressionless  from  one-sided  paralysis  of 
its  muscles  ;  the  eyelids  are  closed  ;  the  pupils  fixed  either  in 
dilatation  or  in  contraction  ;  deglutition  is  impaired  ;  the  limbs 
are  rigid  and  motionless  :  the  reflexes  are  absent  ;  the  skin  is 
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bathed  in  cold  perspiration  ;  his  pulse  is  full  and  throbbing  ; 
the  urine  is  retained  till  it  dribbles  away  ;  he  passes  his  feces 
involuntarily  ;  and  his  temperature  has  fallen  probably  one  or 
two  degrees  below  normal.  From  this  stage  he  may  gradually 
recover.  Consciousness  slowly  returns ;  his  pulse  becomes 
softer  ;  his  temperature  is  restored  to  the  normal  level,  or  even 
exceeds  it  ;  he  regains  some  control  over  the  sphincters  ;  his 
breathing  becomes  less  noisy  and  laboured  ;  and  he  shows  some 
recognition  of  his  friends  and  surroundings.  He  recovers 
from  the  attack,  however,  only  to  find  himself  helpless  or 
paralysed  in  one  lateral  half  of  the  body,  and,  it  may  be, 
aphasic.  The  above  condition  is  vulgarly  known  as  an 
'  apoplectic  stroke.' 

On  the  other  hand,  if  the  case  is  about  to  terminate  fatally, 
the  symptoms  increase  in  severity.  The  pulse  becomes  quicker 
but  feeble  ;  respiration  is  shallow  and  slower  ;  mucous  secre- 
tions accumulate  in  the  bronchi  and  impede  respiration  ;  the 
temperature  rises  to  103°  or  104°  ;  muscular  twitchings  are 
frequent ;  the  pupils  dilate  ;  coma  is  still  a  marked  symptom  ; 
and  finally  the  patient  dies,  apparently  from  collapse. 

The  above  description,  however,  requires  some  amplification 
in  its  details.  There  is  not  necessarily  any  order  in  which  the 
symptoms  supervene.  Hemiplegia  may  even  precede  insen- 
sibility. A  cry  or  groan,  as  the  patient  falls,  is  usually  to  be 
heard.  Insensibility,  when  it  supervenes,  is  immediate  and 
usually  profound,  the  patient  rarely  being  roused  by  any 
stimulus.  This  is  especially  so  in  large  htemorrhages  on  the 
surface  of  the  brain,  or  in  the  pons.  But  every  degree  of 
stupefaction  is  met  with.  Stertorous  breathing  and  puffing 
of  the  cheeks  are  caused  by  paralysis  of  the  palate  and 
cheek  muscles.  They  both  indicate  deep  stupor,  and  are 
usually  symptoms  of  grave  omen.  Occasionally  the  respiration 
a.s3umes  the  Cheyne-Stokes  type. 

The  pulse,  though  usually  full,  slow  and  bounding,  may  be 
irregular  and  intermittent.  It  rises  to  120,  or  more,  towards 
tlie  end  in  fatal  cases. 

The  pupil,  though  fixed,  does  not  respond  to  light,  except 
in  favourable  cases. 
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Deglutition  of  fluids  is  not  impossible.  But  it  is  always- 
impaired,  and  there  is  a  danger  of  food  passing  down  the  air- 
passages.    The  power  of  mastication,  however,  is  always  lost. 

The  muscular  convulsions  may  vary  in  different  cases  ;  in 
some  there  are  tonic,  in  others  clonic,  spasms  ;  occasionally 
the  limbs  are  flaccid  and  limp,  but  rigidity  is  the  most  usual 
and  especially  affects  the  arms  (early  rigidity).  The  paralysis 
is  the  direct  mechanical  result  of  the  hiemorrhase. 

The  urine  is  retained  ;  and  although  after  a  time  it  dribbles 
away  from  overdistension  of  the  bladder,  this  organ  may, 
from  neglect,  become  enormously  distended  or  even  ruptured. 
The  ffBces  are,  however,  passed  involuntarily. 

In  all  cases  the  temperature  is  lowered  about  2°  ;  it  is  never 
restored  to  its  normal  level  in  fatal  cases.  A  few  days  before 
death  occurs  it  may  rise  to  103°  or  104°.  But  a  retui-n  of  the 
temperature  to  normal,  or  slightly  above,  is  a  favourable  sign. 

Diagnosis. — Cerebral  hoemorrhage  may  be  confounded  with 
cerebral  embolism,  with  cerebral  tumour,  and  with  the  various 
comatose  conditions  due  to  urajmia,  glycosuria,  epilepsy,  com- 
pi'ession,  or  to  opium  and  alcohol  poisoning. 

Embolism  would  be  suspected  in  a  young  subject  with  a 
previous  history  of  acute  rheumatism,  and  suffering  from 
chronic  endocarditis,  or  perhaps  aortic  disease.  The  attack  is 
sudden,  without  any  premonitory  symptom  ;  but  consciousness 
is  not  necessarily  lost. 

In  Cerebral  Tumour  the  onset  is  gradual ;  vomiting, 
persistent  headaches,  and  various  irregular  paralyses  precede 
coma.  The  diagnosis  would  also  be  assisted  by  an  absence  of 
any  signs  of  disease  in  the  kidneys  and  cardio-vascular  system. 

Coma. — When  dealing  with  a  case  of  coma  without  any 
previous  history,  the  diagnosis  is  by  no  means  easy.  The 
following  points,  however,  may  help. 

In  IjKiEMiA  the  convulsions  are  frequent  and  general ; 
they  precede  any  definite  coma,  and  may  consequently  simulate 
any  attack  of  epilepsy  ;  the  temperature  is  subnormal  and 
does  not  become  febrile.  Confirmatory  evidence  would  be 
gained  by  finding  albuminuria,  oedema  of  the  eyelids  and 
ankles,  and  the  cardio-vascular  changes  of  Bright's  disease. 
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Diabetic  Coma  may  supervene  suddenly  ;  but  the  odour 
of  the  breath,  the  bodily  emaciation,  and  the  presence  of 
glycosuria  would  be  diagnostic. 

In  Opium  Poisoning,  coma  only  supervenes  on  an  insensi- 
bility from  which  the  patient  can  at  first  be  roused  ;  that  is  to 
say,  the  coma  is  not  suddenly  complete.  Stertor  is  not  so 
marked  a  symptom,  but  the  pulse  and  respirations  are  extremely 
slow.  The  pupils  are  more  contracted  than  in  apoplexy  ;  they 
are  often  no  larger  than  a  pin-point.  The  skin  is  bathed  with 
cold  sweat,  but  the  other  secretions  are  arrested. 

In  Alcoholic  Coma  there  is  usually  a  previous  history  of 
boisterous  excitement  or  struggling.  The  coma,  except  in 
rare  instances  when  large  quantities  of  raw  spirits  have  been 
taken,  is  not  so  profound  as  in  apoplexy,  or  in  opium  poisoning. 
The  pupils  are  contracted  if  the  patient  is  left  undisturbed  ; 
they  dilate  when  the  patient  is  shaken  or  roused,  but  return 
slowly  to  the  contracted  state  afterwards  (MacEwen).  The 
odour  of  alcohol  is  not  conclusive,  and  even  may  mislead,  as 
spirits  may  have  been  given  to  the  patient,  no  matter  what  was 
the  nature  of  the  '  fit.'  A  good  rule  is  to  invariably  regard 
coma,  even  if  there  is  a  strong  supposition  of  its  being  alco- 
holic, as  a  most  grave  condition. 

In  Epileptic  Coma  the  tongue  will  probably  be  bitten,  the 
evacuations  passed  in  the  clothes,  and  the  patient  will  gradually 
recover.    Often  a  history  of  a  previous  fit  may  be  obtained. 

In  Compression  from  bone  injury,  the  coma  is  instan- 
taneous ;  if  from  gradual  efiusion  of  blood  due  to  injury,  the 
coma  only  comes  on  after  a  few  hours  ;  if  from  the  pressure 
effects  of  pus,  coma  supervenes  only  after  some  days  or  even 
weeks. 

Coma  attended  by  hemiplegia  is  in  the  majority  of  cases 
due  to  hsemorrhage. 

In  all  cases  in  which  the  diagnosis  is  doubtful,  it  is  essen- 
tial that  the  condition  of  the  urine  be  carefully  investigated, 
and  that  all  vomited  matter  be  examined. 

As  to  the  diagnosis  of  the  situation  of  tlie  haemorrhage, 
the  following  table  is  a  fair  guide  ;  but  the  symptoms  are  by 
no  means  constant. 
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.    Severe  convulsions,  followed  by  profound  coma. 
.    Fainting,  partial  recovery,  followed  by  coma. 

•Coma,  partial  recovery,  with  more  or  less  com- 
.  •     plete  hemiplegia  of  opposite  side  ;  and  possibly 
aphasia. 

J  Motor  paralysis  complete,  but  unconsciousness  not 
'     so  marked. 

( Paralysis  of  the  third  and  fourth  nerves  on  the 
1    same  side  as  the  lesion. 

( Severe  convulsions  as  in  epilepsy,  except  that  they 
I     are  bilateral ;  the  pupils  extremely  contracted  ; 
■ "]     probable  paralysis  of  the  fifth,  sixth,  and  seventh 

I    cranial  nerves  on  the  same  side  as  the  lesion. 
.    Staggering  or  gyratory  vertigo,  severe  vomiting. 

Prognosis. — Not  only  is  the  attack  itself  a  grave  disorder, 
but  the  bodily  condition  which  predisposes  to  an  apoplectic 
seizure  is  always  one  of  anxiety. 

Death  rarely  occurs  within  a  few  hours  from  the  onset  of 
the  attack  ;  usually  the  fatal  termination  occurs  about  the 
second  or  third  day  ;  the  survival  over  the  eighth  day  of  a 
case  which  eventually  proves  fatal  is  rare. 

Many  cases  do  recover  perfectly,  especially  from  an  initial 
seizure ;  but  all  subsequent  attacks  render  the  chances  of 
recovery  more  remote.  With  the  public  it  is  a  common 
idea,  and  in  the  main  a  correct  one,  that  a  patient  never  sur- 
vives a  third  attack.  The  probability  of  survival  wUl  be  greatly 
influenced  by  the  previous  history  of  the  patient,  and  the 
amount  and  the  locality  of  the  htemorrhage.  Hfemorrhage 
into  the  ventricles  or  into  the  pons  is  almost  always  fatal. 
Amongst  grave  symptoms  may  be  mentioned,  absolute  inability 
to  swallow  even  liquids,  severe  muscular  convulsions,  an  ir- 
regular pulse,  marked  puffing  of  cheeks,  '  Cheyne-Stokes  '  type 
of  respiration,  mucous  rfl-les  in  the  larger  bronchial  tubes,  and 
after  a  few  days  a  rise  of  temperatui-e  to  103°  or  104°.  Pro- 
longed insensibility,  say  for  twenty-four  hours,  or  a  return  of 
the  insensibility,  indicating  a  fresh  hemorrhage,  is  invariably 
followed  by  death. 

But  there  is  a  further  point  in  prognosis,  and  that  is,  sup- 
pose the  patient  recovers  from  the  present  attack,  will  he  be 
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paralysed,  or  will  his  mental  condition  be  unimpaired  ?  These 
are  questions  of  great  anxiety  to  his  friends  and  relatives.  As 
a  rule,  we  may  divide  those  cases  which  survive  the  seizure 
into  three  groups,  viz  :  (i)  some  are  restored  mentally,  but  with 
partial  or  complete  paralysis  of  one  leg,  arm,  and  side  of  the 
face ;  (ii)  some  recover  from  the  immediate  effects  of  the 
attack,  but  remain  hemiplegic,  and  become  mentally  defective  ; 
(iii)  others  recover  entirely.  This  may  occur  even  though  the 
fit  was  attended  by  marked  stupor  for  some  time.  It  is  rare, 
however,  as  some  function  is  usually  impaired. 

Complications  and  Sequelse. — It  is  obvious  that  the  effects 
produced  by  cerebral  hemorrhage  will  vary  considerably  in 
different  indi\dduals,  according  to  the  situation  of  the  lesion 
and  the  extent  of  its  damage.  The  most  usual  result  is 
hemiplegia  of  that  side  of  the  body  opposite  to  the  lesion.  In 
some  cases  it  is  attended  by  hemianajsthesia.  In  others  the 
attack  may  leave  no  signs  of  paralysis  whatever.  Hemiplegia 
must  follow,  however,  if  the  motor  tract  of  the  internal  cap- 
sule be  injured  ;  and  similarly  we  find  hemiantesthesia  when 
the  posterior  portion  of  the  internal  capsule  is  involved. 

Bedsores  may  form  on  the  hip,  sacrum  and  shoulder  of  the 
paralysed  side  (a  grave  sign). 

The  hemorrhage  may  act  as  an  irritating  foreign  body, 
and,  as  .such,  produces  a  surrounding  zone  of  cerebral  inflamma- 
tion, with  a  return  of  symptoms  which  are  entirely  due  to  this 
local  cerebritis.  This  would  be  indicated  by  febrility,  drowsi- 
ness, a  return  of  coma  and  paralysis,  and  eventually  death 

Or,  whilst  the  effects  of  the  primary  hemorrhage  are 
subsiding,  a  secondary  rupture  may  occur  from  the  original  or 
from  some  other  vessel.    Recovery  is  rare  in  such  instances. 

Occasionally  convalescence  is  complicated  by  pneumonia, 
enteritis,  or  other  inflammatory  affections  of  viscera. 

Hemorrhage  involving  the  third  left  frontal  convolution 
and  internal  capsule,  besides  causing  right  hemiplegia,  is 
attended  by  difficulty  of  speech,  with  indistinct  utterance  or 
complete  aphasia. 

From  two  to  three  weeks  after  the  fittack,  the  effects  of 
-cerebral  irritation  may  be  seen  in  rigidity  and  wasting  of 
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muscles  on  the  palsied  side  (late  rigidity),  followed  by  spasms- 
and  contractures,  or  by  athetosis  and  other  movements. 

Lastly,  mental  defects  may  supervene.  The  patient  is  apt 
to  become  emotional,  his  memory  fails,  and  he  becomes  stupid 
or  childish  in  his  manners,  or  dirty  and  careless  in  his  habits. 

Treatment. — (A)  During  the  Seizure. — In  a  hospital  the- 
patient  is  simply  placed  on  a  bed  in  a  cool  ward,  all  tight 
clothing  removed,  and  all  noise  and  other  disturbing  elements 
excluded  ;  his  head  may  be  shaved,  and  an  ice-bag  applied.  A 
purgative  of  croton  oil  (niij.)  or  of  calomel  (gr.  v.)  may  also  be 
given.  As  Suckling  rightly  says,  '  the  treatment  of  apoplexy 
is  one  of  non-intervention.' 

Frequently,  however,  more  active  procedures  are  demanded. 
The  patient's  feet  may  be  placed  in  hot  water  ;  sinapisms  may 
be  placed  on  his  calves.  If  there  are  signs  of  high  arterial 
tension  the  patient  may  be  freely  bled.  We  may  also  assist 
by  dry  cupping,  or  by  free  purgation.  He  should  be  rolled  on 
to  his  paralysed  side,  if  there  be  any  signs  of  respiratory 
trouble.  But  all  further  treatment  should  be  directed  towards 
keeping  the  patient  at  perfect  rest.  Only  a  spare  milk  diet,  if 
the  patient  can  swallow,  should  be  allowed. 

(B)  After  the  Seizure. — Rest  is  still  important.  The 
patient's  mind  should,  as  far  as  possible,  be  relieved  from  care 
and  excitement.  The  bowels  should  act  freely  every  day. 
All  symptoms  of  pain  and  headache  should  be  treated  by 
bromides.    Opium  and  stimulants  should,  of  course,  be  avoided. 

The  diet  should  be  simple  and  nutritious,  large  meals  being 
forbidden.  The  paralysed  muscles  require  treatment  only 
after  all  acute  and  irritative  signs  have  passed  away. 

Faradisation,  with  alternations  of  shampoomgs  with  stimu- 
lating liniments,  should  be  applied  to  the  palsied  Umbs,  with 
a  view  to  increase  the  nutrition  of  the  muscles. 


CEREBRAL  TUMOURS 

Causation. — The  brain  and  meninges  may  be  the  seats  of 
new  growth  and  parasitic  invasion  in  common  witli  other 
organs  and  parts  of  the  body.    And  although  certain  neo- 
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plasms,  such  as  glioma  and  psammoma,  appear  to  have  a 
special  tendency  to  flourish  in  the  central  nervous  system,  it  is 
not  exempt  from  any  of  the  other  general  tumours.  The  most 
frequent  are,  tubercle,  syphilis,  malignant  new  growths  (glioma, 
sarcoma,  cancer),  aneurysm  (miliary),  and  the  cystic  stage  of 
the  various  tapeworms. 

It  must  be  remembered,  from  its  important  bearing  on 
school  life,  that  a  blow  or  an  injury  to  the  head  may  render 
latent  tubercle  active,  or  even,  according  to  Suckling,  '  cause 
the  development  of  a  glioma  in  the  brain.' 

Pathology. — Tubercular  Growths  are  most  common. 
They  vary  in  size,  occasionally  growing  to  the  bulk  of  a  walnut, 
or  larger  ;  they  also  may  be  multiple,  but  are  often  single. 
They  do  not  tend  to  undergo  caseous  degeneration  and 
liquefaction  so  frequently  as  elsewhere.  They  occur  especially 
in  children,  and  in  the  cerebral  or  cerebellar  cortex.  Miliary 
tuberculosis  is  generally  associated  with  meningitis. 

Syphilitic  Growths  are  generally  multiple.  They 
spring  most  commonly  from  the  dura  mater,  but  are  found 
in  association  with  the  pia  mater,  and  also  embedded  in 
the  brain  substance.  They  are  always  tertiary  manifes- 
tations. The  effects  which  they  cause  are  mainly  those  of 
pressure  ;  but  they  also  tend  to  involve  the  arteries  at  the  base 
causing  obliterative  arteritis  and  thrombosis.  The  brain  tissue 
in  their  neighbourhood  is  thus  impoverished,  whilst  the  syphi- 
litic growth  itself  is  surrounded  by  an  area  of  inflammation. 

Glioma  is  a  new  growth  closely  connected  with  the 
sarcomata.  It  occurs  most  frequently  in  children.  It  is 
usually  a  largish,  .single  growth,  springing  from  the  retina  or 
from  the  brain  substance.  The  connective  tissue  of  which 
it  is  mainly  composed  closely  resembles  neuroglia,  and  as  the 
growth  is  extremely  vascular  it  is  usually  of  soft  consistence 
and  prone  to  hiemorrhage.  Other  malignant  or  semi-malig- 
nant tumours  occur,  but  are  rare. 

AneurysniH  may  develop  from  the  basilar,  from  the  internal 
carotid,  Vjoth  at  the  base  of  the  brain  and  during  its  passage 
through  the  temporal  bone,  and  also  from  tlie  other  cerebral 
arteries.   Indeed,  no  artery  within  the  cranium  is  exempt  from 
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aneurysm.  Their  size  varies  from  a  hemp  seed  to  a  large 
bean.  They  appear  to  follow  the  general  rule  of  aneurysmal 
dilatations,  viz.  that  the  smaller  saccular  varieties  are  more 
prone  to  rupture  than  the  larger  fusiform  ones.  Not  infre- 
quently an  aneurysm  is  found  immediately  behind  an  obstruct- 
ing embolism.  As  would  be  expected,  they  are  more  prevalent 
in  late  adult  life,  when  tissue  decay  is  commencing. 

Hydatids  and  other  cystic  parasites  may  be  single  or 
multiple,  and  develop  in  the  brain  substance  or  its  mem- 
branes ;  no  part  being  exempt.  Their  effects  are  mainly  those 
of  pressure,  their  walls  being  extremely  tense  and  resistant. 
They  are  comparatively  rare  pathological  curiosities. 

Symptoms. — Headache  is  the  earliest  and  most  pro- 
minent symptom.  It  may  be  paroxysmal  or  constant  ;  and  at 
different  times  is  shooting,  or  bursting.  Indeed,  all  the 
different  qualities  of  headache  may  be  present.  Not  infre- 
quently it  is  the  only  symptom  which  is  complained  of  for 
some  long  period.  Its  situation  is  not  necessarily  a  guide  to 
the  locality  of  the  tumour. 

Vomiting  is  also  invariably  present  at  one  or  other 
period,  but  especially  in  the  early  stages.  It  is  frequently 
very  severe,  and  often  without  premonitory  nausea,  and  has 
no  relation  to  food. 

Vertigo  is  rarely  absent.  In  cerebellar  tumour  it  is 
usually  gyratory. 

Impairment  of  Vision,  occasionally  amounting  to  com- 
plete blindness.  Double  optic  neuritis  is  almost  invariably 
present. 

Pressure  Signs. — These  will  vary  according  to  the 
situation  and  extent  of  the  tumour,  and  the  adaptability  of 
structures  which  are  involved  by  it.  Convulsions  supervene 
sooner  or  later,  and  they  may  be  general,  as  in  epilepsy,  wiien 
the  tumours  are  multiple  or  diffuse,  or  they  may  be  local  but 
persistent,  involving  one  arm  or  a  certain  set  of  muscles,  as  in 
Jacksonian  epilepsy.  Towards  the  end  of  the  case,  the  con- 
vulsions often  cease,  to  be  succeeded  by  the  fatal  coma. 
Another  effect  of  pressure  is  seen  in  oedema,  whichmay  involve 
the  vessels  of  the  eye  and  nose,  owing  to  pressure  on  the  cere- 
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bral  sinuses.  Protrusion  or  complete  disorganisation  of  the 
eyeballs  may  also  result. 

Lastly,  the  effects  of  pressure  may  be  seen  by  its  giving  rise 
to  hemiplegia,  or  to  various  forms  of  monoplegia.  Frequently 
these  symptoms  resemble  those  found  in  the  initial  stage  of 
apoplexy.  That  is  to  say,  the  patient  may  complain  of  numb- 
ness in  one  arm  and  leg,  followed  by  more  or  less  complete 
hemiplegia  and  hemianesthesia.  The  arm  is  affected  oftener 
and  more  deeply  than  the  leg,  following  the  ordinary  rule  in 
hemiplegia.  Or  there  may  be  some  hesitation  and  thickness 
in  speech,  or  difficulty  in  deglutition. 

Further,  and  this  is  very  suspicious  of  tumour,  these 
hemiplegic  symptoms  may  come  abruptly,  and  almost  as 
suddenly  disappear.  This  is  probably  due  to  some  forms  of 
new  growth  which  increase  first  in  one  direction  and  then  in 
another. 

Pressure  on  a  cranial  motor  nerve  is  revealed  by  palsy  of 
those  muscles  which  it  supplies.  It  is  comparatively  rare  for 
one  nerve  alone  to  be  injured,  but  it  is  not  uncommon  for  one 
or  more  cranial  nerves  on  the  same  side  to  be  involved.  But 
this,  of  course,  depends  on  the  situation  of  the  tumour,  since  if 
it  be  limited  to  one  side  of  the  base  of  the  brain,  only  those 
nerves  of  that  side  would  be  affected,  whilst  the  opposite  side  of 
the  body  is  hemiplegic  ;  whereas  a  tumour  in  the  base  of  the 
brain  in  the  interpeduncular  space  would  impinge  on  the  trunks 
of  nerves  of  both  sides,  from  the  second  to  the  fourth  at  least 
(see  fig.  27). 

Similarly  pressure  on  a  cranial  sensory  nerve  will  be  shown 
by  disturbance  or  abeyance  of  its  special  functions,  such  as 
double  vision,  total  or  partial  blindness,  flashes  of  light ;  or  by 
deafiies.s  or  drurnmings  and  other  distressing  noises  in  tlie  ear  ; 
or  by  hypent'Sthesia  or  total  an;esthesia  in  those  parts  which 
are  supplied  })y  tlie  motor  part  of  the  fifth  nerve.  Again, 
injury  to  the  fiftFi  nerve  in  front  of  the  Gasserian  ganglion 
may  lead  to  .sloughing  and  disorganisation  of  the  eyeball. 

Tt  i.s  unnece.ssary  to  go  into  further  details  as  to  the  pres- 
sure effects  upon  nerves,  beyond  saying  that  it  is  rare  for  one 
nerve  alone  to  be  implicated  ;  that  tlicy  become  involved  often 
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in  an  irregular  and  confusing  sequence,  which  is  in  itself  a 
suspicious  diagnostic  sign. 

Mental  Disturbances. — Often  in  the  early  stages  there 
are  no  mental  symptoms  whatever.  One  frequently  sees 
children  suffering  from  cerebral  tumour  who  are  completely 
blind,  and  who  suffer  from  various  paralyses,  and  yet  who  are 
contented,  cheerful,  and  indeed  bright.  But  sooner  or  later 
perception  and  sensation  become  blunted  ;  the  memory  fails  ; 
speech  becomes  thick,  or  fails  entirely  ;  and  then  follow  con- 
vulsions Avith  unconsciousness.  The  patient  may  partially 
recover  at  this  stage,  the  coma  passes  away,  convulsions  are 
less  frequent,  and  the  patient  appears  about  to  be  restored  to 
health.  But  eventually,  as  the  tumour  increases,  or  as  its 
effects  become  more  diffused,  the  patient's  mind  fails  ;  he  may 
become  stupid  and  demented,  or  maniacal,  until  death 
occurs. 

Death  is  often  preceded  by  hydrocephalus  or  the  symptoms 
of  cerebritis.  The  course  of  the  disease  is  always  slow  to  the 
fatal  ending,  although  sometimes  accelerated  by  bedsores  and 
convulsions. 

The  various  cerebral  reflexes  are  lost  if  the  lesion  is 
situated  above  their  nuclei.  Thus,  in  a  lesion  involving  the 
parts  above  the  corpora  quadrigemina,  the  pujDil  is  fixed  in 
dilatation  ;  but  the  iris  reflex  is  present  when  the  growth  is 
in  relation  with  the  optic  tract. 

The  above  is  merely  an  outline  of  the  chief  symptoms  ; 
many  of  them  may  be  absent ;  and,  on  the  other  hand,  we 
saw  under  Dr.  Bristowe,  in  St.  Thomas's  Hosioital,  a  patient 
with  all  the  typical  signs  of  cerebral  tumour,  but  none  was 
found  at  the  autopsy.  The  most  reliable  symptoms,  beyond 
headache,  vomiting,  vertigo,  and  optic  neuritis,  are  the  gradual 
onset  of  symptoms  of  paralysis  of  certain  cranial  nerves,  step 
by  step,  together  with,  ultimately,  spasm,  rigidity  and  para- 
lysis of  the  muscles  and  the  regions  which  they  supply. 

The  temperature  and  pulse  are  not  aflected  by  the  new 
growth,  unless  as  a  consequence  of  the  surrounding  inflamma- 
tory zone  which  they  set  up. 

Diagnosis. — From  Apoplexy.— In  this  condition  we  are 
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guided  mainly  by  the  advanced  age  of  the  patient,  and  by  the 
symptoms  being  sudden  in  their  onset  and  complete  in  their 
character.  Coma  and  paralysis  appear  at  the  same  time.  There 
is  no  extension  of  palsy  from  one  set  of  muscles  to  another. 
Confirmatory  evidence  would  be  afforded  by  any  existence  of 
kidney  or  of  cardio-vascular  disease. 

From  Abscess  of  Brain. — There  would  have  been  a 
history  of  rigors,  and  irregular  temperature ;  pain  is  not  so 
pronounced  a  symptom  ;  often  there  are  no  marked  signs  until 
meningitis  supervenes.  Examine  the  ears  to  ascertain  exis- 
tence of  otorrhosa  ;  often  there  is  a  history  of  bone  disease  or 
of  suppuration  (pyaemia). 

The  diagnosis  of  the  nature  of  the  tumour  is  only  possible 
when  the  cerebral  symptoms  agree  with,  or  are  suggested  by, 
the  symptoms  of  disease  existing  in  other  organs. 

Thus,  in  a  young  subject  with  phthisis,  it  is  fair  to  pre- 
sume, in  default  of  any  contradictory  evidence,  that  the 
cerebral  tumour  is  tubercular.  Or  in  a  middle-aged  man  with, 
say,  a  gummatous  testicle,  the  cerebral  growth  is  probably  of 
a  similar  nature.  Again,  in  an  elderly  woman  who  has  been 
the  subject  of  mammary  cancer,  the  suspicion  is  strongly  in 
favour  of  a  cerebral  tumour  being  carcinomatous.  Similarly 
the  existence  of  an  hydatid  cyst,  say  in  the  peritoneum, 
suggests  that  any  symptoms  of  cerebral  tumour  may  be  caused 
by  the  same  parasite. 

After  the  tumour,  whatever  its  nature,  has  attained  a 
certain  size,  the  symptoms  which  it  produces  are  similar  and 
common  to  all,  and  it  tends  to  destroy  life  by  the  effects  of 
direct  cerebral  pressure,  such  as  inflammatory  softening, 
venous  engorgement,  and  irritative  lesions. 

Treatment. — As  a  rule  unsatisfactory.  80  far  as  tlie 
mechanical  effects  of  the  tumour  are  concerned,  all  that  we 
can  do  is  to  relieve  the  symptoms  produced.  Pain  may  be 
relieved  by  bromides,  or  Vjy  opium  carefully  watched.  The 
patient  also  often  finds  relief  by  being  placed  in  a  cool,  dark 
room,  with  an  ice-bag  applied  to  the  scalp.  Check  vomiting 
by  effervescent  medicines  combined  witli  dilute  hydrocyanic 
acid.    The  bowels  should  be  relieved  d;iily  and  without  effort. 
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A  suitable  bed  or  cushions  should  be  ordered,  with  a  view  to 
arrest  the  formation  of  bedsores. 

Iodide  of  potassium  and  mercury  in  full  doses  are  indicated 
in  syphilitic  growths  and  also  when  symptoms  lead  us  to  the 
diagnosis  of  aneurysm.  Under  this  persistent  treatment  the 
prognosis  of  syphilitic  tumour  is  not  without  hope. 

The  removal  of  tumours  from  the  membranes  of  the  vertex, 
and  from  the  more  accessible  portions  of  the  brain,  has  recently 
been  performed  with  marked  success.  No  patient  should  be 
allowed  to  perish  without  operation,  provided  surgery  holds 
out  reasonable  grounds  for  hope  of  relief. 

HYDROCEPHALUS 

Definition. — Dropsy  of  the  ventricles  of  the  brain.  This 
term,  however,  is  also  applied  to  those  conditions  in  which 
there  is  an  excess  of  arachnoid  fluid  on  the  surface  of  the 
brain,  generally  associated  with  aiTest  of  development  ;  and 
also  to  certain  malformations  in  which  portions  of  brain  or  of 
its  membranes  form  a  cyst  which  protrudes  through  some 
unclosed  aperture  or  suture  in  the  cranium  (hydrencephalocele, 
meningocele).  There  is  also  an  excess  of  the  subarachnoid  fluid 
in  certain  forms  of  meningeal  congestion  and  inflammation. 

The  intraventricular  dropsy  to  which  the  following  de- 
scription applies  is,  however,  essentially  a  congenital  condition, 
or  it  supervenes  shortly  after  birth. 

Causation. — No  absolute  cause  is  known.  By  some  it  is 
regarded  as  the  sequel  of  acute  intra-uterine  meningitis.  It 
has  also  been  attributed  to  cedema,  caused  by  pressure  on  the 
straight  sinus,  or  on  the  vena  Galeni ;  also  to  tlie  eS'ects  of 
tubercle.  In  the  majority  of  cases,  however,  no  attributable 
cause  can  be  assigned. 

Pathology. — The  fluid  occupies  the  cerebral  ventricles. 
The  quantity  may  vary  from  a  few  ounces  to  six  pints,  or 
more.  The  fluid  contains  albumin  and  chlorides,  and  has  a 
specific  gravity  from  lOOG  to  1014.  The  accumulation  is  an 
intra-uterine  pathological  change  or,  at  latest,  it  commences 
between  birtli  and  the  primary  dentition.    The  efiects  of 
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the  fluid  are  seen  in  the  mechanical  distension  of  the  ventricles, 
by  which  their  dividing  walls  and  foramina  of  communication 
may  be  obliterated,  the  basic  ganglia  flattened  and  com- 
pressed, the  sulci  unfolded,  and  the  convolutions  flattened  out. 
In  short,  the  greater  portion  of  the  brain  above  the  lateral 
ventricles  may  be  converted  into  one  large  cyst,  with  thin 
walls  of  compressed  grey  matter  ;  a  condition  comparable  to 
that  seen  in  hydronephrosis.  It  is  not  always,  however,  that 
the  accumulation  is  symmetrical.  Adliesions  may  close  the 
foramen  of  Monro  and  the  aqueduct  of  Sylvius,  and  thus  con- 
fine the  fluid  to  one  lateral  ventricle,  with  consequent  pressure 
effects  on  one  hemisphere  of  the  brain  only. 

Symptoms. — The  early  stage  of  the  disease  is  not  always 
recognised,  unless  the  head  be  unduly  enlarged  at  birth. 
Usually  the  symptoms  show  themselves  some  few  months 
after  birth,  and  commence  with  convulsions  or  constant  head 
pains.  The  most  striking  symptom  is  enlargement  of  the- 
cavity  of  the  cranium.  The  enlargement  occurs  at  the  ex- 
pense of  all  parts  of  the  skull  except  its  base,  but  especially 
in  the  direction  of  its  upper  and  lateral  walls.  The  reason  of 
this  is  a  purely  mechanical  one,  as  the  base  and  anterior  walls 
are  more  rigid,  and  offer  more  resistance  than  other  parts. 
But  even  the  roofs  of  the  orbits  are  bulged  downwards.  The 
fontanelles  expand  ;  the  sutures  gape  and  fluctuate,  the  mem- 
branes beneath  forming  soft  projecting  ridges  ;  the  eyeballs 
are  protruded  Vjy  the  downward  pressure  of  their  roofs,  so 
that  during  sleep  a  well-marked  palpebral  fissure  is  apparent. 
The  face  is  small  or  dwarfed,  and  emaciated,  and  retains  its 
infantile  type  ;  this  being  obvious,  not  only  from  want  of 
development,  but  by  contrast  with  the  expanded  skull 
above.  The  scalp  and  subjacent  bones  are  thin  and  attenu- 
ated ;  the  superficial  veins  are  engorged,  and  readily  show 
through  a  transparent  skin.  After  a  time  the  membranes 
covering  the  gaping  sutures  and  spaces  may  become  converted 
into  bone  ;  or  they  develop  adventitious  platelets  of  bone,  an 
attempt  as  it  were  at  repair.    But  true  ossification  is  rare. 

As  the  intracranial  pressure  increases,  the  head  still  en- 
larges ;  the  protruding  membranes  become  alternately  tense 
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and  relaxed  during  inspiration  and  expiration  ;  the  integu- 
ments are  tightly  stretched,  elevating  the  upper  eyelid ;  the 
eyeballs  protrude  ;  nystagmus  is  frequently  present ;  emacia- 
tion takes  place,  although  food  is  often  taken  greedily  ;  and 
eventually  the  child  assumes  the  recumbent  position,  owing  to 
difficulty  in  supporting  the  -weight  of  its  head. 

In  the  later  stages  the  effects  of  pressure  are  seen  in  con- 
vulsions, impairment  of  vision  and  hearing,  partial  paralyses 
(squints,  &c.)  and  descending  degenerative  lesions  of  the  cord, 
with  consequent  rigidities,  increased  reflexes,  and,  ultimately, 
atrophy  of  muscles.  Occasionally  the  fluid  may  partially  dis- 
chai'ge  itself  through  the  nasal  sutures. 

The  expression  of  face  has  always  been  stupid  and  heavy 
from  the  first ;  and  in  the  later  stages  the  patient  is  apt  to 
become  a  confirmed  idiot,  or  to  be  fretful  or  morose  in  cha- 
racter. Notwithstanding,  a  hydrocephalic  child  under  our 
care  at  the  present  time  is  fairly  intelligent,  and  appears  more 
cheerful  and  aflectionate  than  his  mates. 

Prognosis. — The  disease  is  almost  invariably  a  fatal  one. 
The  child  seldom  survives  to  puberty,  death  generally  occurring 
in  two  or  three  years  at  the  outside.  Cases,  however,  have 
been  recorded  which  have  survived  to  manhood. 

Diagnosis. — From  Rickets.  —  Although  this  disease  is 
attended  by  enlargement  of  the  head,  there  is  not  that  great 
disproportion  between  the  sizes  of  the  vault  of  the  skull  and 
tlie  face,  which  is  so  manifest  a  characteristic  of  hydrocephalus. 
In  rickets  also,  the  cranial  enlargements  are  local,  and  not  in 
the  form  of  a  symmetrical,  globular  skull  ;  we  should,  besides, 
be  guided  by  the  enlarged  tender  epijjhyses  of  the  long  bones, 
and  by  the  depressed  fontanelles,  as  compared  with  raised  or 
bulging  openings  in  hydrocephalus. 

Treatment. — Usually  unsatisfactory.  Mercury  in  small 
long-continued  doses  has  been  recommended,  but  it  appears  to 
be  too  debilitating.  Iodide  of  potassium  has  also  been  advo- 
cated, on  the  grounds  of  its  absorbent  action.'  Bandaging 
the  skull  has  been  tried  with  indifl'erent  success.    It  is  liable 

I  Y}c.  Liq  :  Hydrarg  :  Perchlor  :  nix. ;  Potassii  lodidi  gr.  ss. ;  Aqum 
Camph  :  ad  53.  Misce. 
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to  cause  death,  by  increasing  the  internal  pressure,  which  we 
should  endeavour  to  avoid.  It  is  therefore,  in  our  opinion, 
not  justifiable.  Nor  have  we  seen  any  good  results  from 
blisters  and  other  counter-irritants. 

Aspiration  holds  out  the  best  hopes.  It  should  be  per- 
formed with  a  small  trocar,  through  the  anterior  fontanelle, 
about  an  inch  away  from  the  middle  line.  Remove  only  a 
small  quantity  of  fluid.  Avoid  secondary  inflammatory  action 
by  placing  the  patient  in  a  cool  room.  A  light  bandage  should 
be  placed  round  the  head,  subsequent  to  the  operation,  which 
is  not  in  itself  dangerous,  and  is  attended  with  great  relief. 

Improve  the  patient's  health  with  cod-liver  oil  or  vinum 
ferri,  and  attend  to  the  digestive  organs. 

HEMIPLEGIA 

Definition. — Paralysis  of  one  side  of  the  body.  It  is  a 
symptom  rather  than  a  disease. 

Causation. — Disease  of  one  cerebral  hemisphere.  In 
ninety  per  cent,  of  cases  the  lesion  is  situated  in  the  corpus 
striatum,  or  between  it  and  the  cortical  centres.  The  most 
frequent  cause  is  hcemorrliage  ;  but  embolism,  tumour,  abscess, 
or  other  gross  lesion  may  also  give  rise  to  hemiplegia.  As 
regards  age  and  sex,  most  cases  occur  in  men  between  forty 
and  sixty,  a  period  when  rupture  of  blood-vessels  is  most 
liaVjle  to  happen.    (See  Cerebral  Haemorrhage.) 

Pathology. — Usually  the  lesion  will  be  found  in  the 
neighVjourhood  of  the  corpus  striatum  or  optic  thalamus  ;  but 
pressure  appears  to  be  a  necessary  additional  factor.  A  clot  on 
the  cerebral  surface  may  occur  without  its  causing  hemiplegia  ; 
but  whether  the  lesion  be  a  ha'morrhage  of  the  centrum  ovale, 
or  abscesrs,  or  an  embolism,  the  eflfects  which  it  produces  are 
those  of  pressure,  and  therefore  paraly.sis.  So  long  as  the  cere- 
bral fibres  can  carry  on  their  functions  paralysis  will  not  result. 

After  a  time  the  effects  on  the  nerve  fibres  themselves  are 
•seen  in  degenerative  changes  which  follow  down  certain  well- 
defined  anatomical  tracts  in  the  crus,  pons,  medulla,  and 
cord,  or  which  pass  upwards  towards  the  sensory  cortex. 
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In  functional  hemiplegia  there  is  no  pathological  lesion. 

Although  haemorrhage  is  the  most  frequent  pathological 
condition  giving  rise  to  hemiplegia,  it  will  generally  be  found 
that  there  is  a  precedent  disease  of  the  blood- vessels,  such  as 
the  changes  due  to  senility,  or  the  vascular  lesions  found  in 
syphilis  or  Bright's  disease  ;  or  the  results  of  embolism  or  of 
thrombosis. 

Symptoms. — Hemiplegia  is  usually  described  as  a  uni- 
lateral palsy  ;  but  this  term  is  not  absolutely  correct,  since 
ordinarily  the  muscles  of  the  eyeballs,  of  the  trunk,  and  the 
diaphragm  escape.  The  muscles  which  are  paralysed  are 
those  of  the  face,  tongue,  arm,  and  leg  on  the  side  opposite  to 
the  lesion  ;  those  organs  supplied  by  the  third,  fourth,  and  sixth 
cranial  nerves  being  seldom  affected.  Loss  of  movement  is 
the  iirst  symptom  observed  ;  and  although  it  may  be  ac- 
companied by  loss  of  sensation  (hemianassthesia),  this  latter 
sign  is  not  necessary  ;  nor,  if  present,  is  it  so  marked  as 
motor  paralysis  ;  and  not  infrequently  sensation  is  recovered 
in  a  short  time.  This  may  be  explained  on  anatomical  and 
pathological  data. 

The  motor  fibres  from  the  cortex  occupy  the  anterior  two- 
thirds  of  the  posterior  division  of  the  internal  capsule,  the 
sensory  fibres  being  grouped  in  its  hinder  third.  Since 
haemorrhage  from  a  branch  of  the  middle  cerebral  artery  is 
the  most  usual  lesion,  it  follows,  from  the  anatomical  dis- 
tribution of  that  vessel,  that  the  motor  fibres  going  to  the 
tongue,  lips,  face,  arm,  and  leg  would  be  involved  in  that 
respective  order  ;  and  hence  that  the  fibres  going  to  the 
muscles  of  the  trunk,  and  the  fibres  of  sensation,  escape. 
Further,  it  is  possible  in  emboHsm  of  the  middle  cerebral 
artery,  a  lesion  which  is  not  so  far  reaching  in  its  efiects  as 
hemorrhage,  that  the  nerve  fibres  of  the  tongue,  lips,  and 
face,  and  perhaps  a;-m,  alone  may  be  implicated.  Similarly 
haemorrhage  or  embolism  occurring  in  relation  with  the  posterior 
cerebral  artery  would  be  indicated  by  the  preponderance  of 
hemian»sthesia  over  hemiplegia  (see  diagram,  p.  573). 

Paralysis  of  the  face  is  important  in  diagnosis.  It  occurs 
on  the  same  side  as  the  aftected  arm  and  leg,  but  involves 
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only  the  muscles  of  the  lower  portion,  those  of  the  eyebrow 
and  forehead  escaping  ;  hence  the  patient  can  shut  both  eyes. 

The  tongue  is  also  palsied  on  the  same  side  as  the  arm 
and  leg.  This  is  shown  in  protrusion,  when  the  tongue  is 
pushed  over  by  the  muscles  of  the  sound  towards  the 
paralytic  side,  i.e.  away  from  the  lesion.  This  action  may  be 
compared  to  a  one-armed  man  pushing  a  wheelbarrow,  which 
would  tend  to  gyrate  towards  the  armless  side.  The  tongue 
when  withdrawn  is  again  pulled  over  to  the  sound  side. 
Control  over  the  sphincters  is  usually  maintained.  Other 
effects  of  hemiplegia  are  seen  in  vaso-motor  paralysis,  the 
temperature  of  the  paralysed  side  being  increased.  Trophic 
changes,  such  as  bedsores,  oedema,  and  joint  lesions,  may  also 
supervene. 

Rigidities  with  increased  tendon  reflexes  may  occur,  either 
at  the  onset  (initial  rigidity),  caused  by  the  irritation  of 
the  lesion  ;  or  shortly  afterwards,  as  a  result  of  inflammation 
(early  rigidity) ;  or  subsequently  produced  by  descending 
degeneration  involving  the  crossed  pyramidal  tract  of  the  cord 
(late  rigidity). 

The  condition  of  a  patient  sufi'ering  from  hemiplegia, 
therefore,  would  be  as  follows.  The  face  on  the  palsied  side 
would  be  smooth  and  expressionless  except  in  the  region  of 
the  eyelids  and  forehead  ;  the  eyes  may  be  turned  away  from 
the  paralysed  side  (conjugate  deviation)  ;  the  mouth  would  be 
drawn  upwards  and  outwards  towards  the  unaffected  side  ;  the 
patient  cannot  whistle  ;  when  asked  to  grin,  this  expression 
occurs  on  the  healthy  side  only,  and  is  generally  exaggerated  ; 
his  sense  of  smell  is  slightly  impaired  from  palsy  of  the  dilator 
muscles  of  the  nostrils  ;  the  tongue  is  protruded  to  the  paralytic 
side,  the  tip  not  corresponding  with  the  fissure  between  the 
central  incisor  teeth  ;  and  his  speech  (utterance)  therefore  is 
often  guttural  or  otherwise  impaired.  His  palsied  arm  lies 
helpless  at  his  side,  or  may  be  suspended  in  front  of  him 
by  the  thumb  being  hooked  inside  his  vest  ;  and  his  leg  is 
also  helpless,  though  not  to  such  a  degree  as  the  arm,  but  the 
patient  could  not  stand  tliough  he  tried.  If  the  injury  is  so 
serious  as  to  be  beyond  recovery,  and  occurs  in  childhood,  the 
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paralytic  limbs  become  wasted  and  stunted,  and  the  intellect 
shows  some  impairment. 

Frequently,  however,  recovery  takes  place,  either  partial 
or  complete.  The  leg  shows  signs  of  improvement  about  the 
seventh  day,  and  before  the  arm.  The  latter  limb  indeed  may 
never  recover.  Various  theories  have  been  advanced  to 
account  for  this.  Broadbent's  explanation  is  most  usually 
accepted.  He  argues  that  certain  muscles  of  the  body  act 
only  in  unison  with  their  corresponding  opposite  fellows, 
producing  automatonism  as  it  were  (as  in  the  eyes  and  legs) ; 
and  that  when  those  muscles  which  are  set  in  movement  by 
the  (say)  right  cortex  are  cut  off  by  a  lesion  in  the  internal 
capsule,  they  can  still  be  set  in  motion  by  stimuli  originating 
in  the  left  cortex,  and  passing  across  by  means  of  free 
commissural  fibres  existing  between  the  nuclei  of  the  two 
sides  in  the  cord.  For-  example,  we  have  not  two  legs  so 
much  as  one  pair,  and  consequently  one  leg  is  no  more  use  to 
us  than  one  blade  of  a  scissors  or  of  a  forceps  ;  whilst  we  do 
use  a  left  or  a  right  arm  singly,  according  to  desire.  Horsley 
explains  this  entirely  on  the  ground  of  anatomical  arrange- 
ment of  the  motor  fibres  in  the  internal  capsule  ;  and  hence  the 
lower  limb  fibres,  being  furthest  from  the  effects  of  a  lenti- 
culo-striate  hsemorrhage,  are  affected  latest,  and  are  also  the 
first  to  recover  their  function. 

But  even  this  appears  quite  consistent  with  Broadbent's 
view,  and  the  axiom  might  read  thus  :  '  Those  fibres  controlling 
automatic  muscular  actions  are  furthest  removed  from  the 
site  of  most  probable  injury  ;  and  there  is  free  intercommuni- 
cation between  the  nuclei  for  these  actions.' 

The  muscles  therefore  which  escape  in  whole  or  part  are 
those  of  the  eyeball  (third,  fourth,  and  sixth  nerves) ;  those 
concerned  in  mastication  (fifth) ;  the  muscles  of  phonation 
(vagus),  and  the  trunk  and  legs. 

There  are,  in  addition,  certain  special  symptoms  which 
are  peculiar  to  lesions  in  certain  localities.  Thus,  if  the  leg, 
or  face,  or  tongue,  or  any  part  which  is  usually  involved  in 
hemiplegia  be  unaffected,  we  may  suppose  that  the  lesion  is  a 
small  one,  and  situated  between  the  cortex  and  tlie  congre- 
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gated  fibres  of  corpus  striatum  and  involving  only  certain 
tracts  ;  in  other  words,  the  nearer  the  lesion  is  to  the  cortex, 
the  more  likely  is  the  lesion  to  be  partial.  But  even  cases  of 
monoplegia  due  to  lesion  of  the  internal  capsule  have  been 
recorded,  although  they  are  very  rare. 

If  the  lesion  extends  from  the  left  corpus  striatum  to  the 
third  left  frontal  convolution  and  island  of  Reil,  it  is  at- 
tended by  right  hemiplegia  and  aphasia,  independent  of 
affection  of  the  tongue  muscles. 

Lesion  of  the  crus  cerebri  causes  paralysis  of  the  third 
nerv-e  of  the  same  side,  and  of  the  opposite  side  of  the  body 
(cross  paralysis). 

Lesion  of  the  pons  causes  complete  paralysis  of  the  fifth, 
sixth,  and  seventh  nerves  of  the  same  side,  together  with 
paralysis  of  motion  and  sensation  of  the  opposite  side.  It  is 
also  attended  by  more  or  less  fever.    (See  p.  579.) 

Lesions  of  the  medulla  may  cause  paralysis  of  both  sides 
of  the  body,  the  motor  tracts  here  being  approximated.  Such 
lesions  are  usually  fatal,  from  involvement  of  the  nuclei  of  the 
vagus  and  other  vital  nerves. 

Hemiplegia  attended  by  coma  is  generally  due  to  haemor- 
rhage. 

Sudden  hemiplegia  without  coma  is  generally  caused  by  a 
patch  rapidly  softening  or  by  an  embolism. 

Gradual  hemiplegia  is  frequently  due  to  the  slow  growth 
of  a  cerebral  tumour. 

Complete  hemiplegia  with  impaired  intelligence  is  gene- 
rally secondary  to  combined  haemorrhage  and  softening. 

In  hysterical  hemiplegia  the  loss  of  sensation  is  in  excess 
of  loss  of  motor  power  ;  there  is  no  motor  paralysis  of  the 
face  and  tongue  ;  both  hemiplegia  and  hemiansesthesia  are 
transient ;  and  loss  of  power  is  usually  more  pronounced  in 
the  leg  than  in  the  arm. 

Treatment. — Rest,  both  bodily  and  mental,  is  the  essential 
point.  We  sliould  also  endeavour  to  lessen  arterial  tension, 
by  ven»'section  if  the  patient  is  of  full  plethoric  habit,  or  by 
bromides,  or  by  purgatives.  Iodides  are  required  in  cases  of 
syphilitic  history,  and  should  be  given  in  a  prolonged  course. 
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Subsequent  stimulation  of  the  paralysed  muscles  may  be  neces- 
sary, either  by  the  help  of  electricity  or  by  strychnia  ;  but  it 
must  not  be  attempted  till  all  rigidity  and  signs  of  central 
irritation  have  disappeared. 

SCLEROSIS 

Definition. — Litei^ally  a  '  hardening.'  The  term  has  of  late 
years  been  entirely  restricted  to  chronic  inflammation  of  the 
brain,  spinal  cord,  or  nerves.  The  subject  is  considered  in  this 
section  for  convenience  only. 

Causation. — Age. — It  occurs  at  all  periods,  but  especially 
in  middle  and  adult  life.  Sex. — Women  are  most  frequently 
affected  in  early  adult  life,  and  men  in  late  adult  life.  Heredity 
has  no  direct  influence  ;  yet  parents  with  a  neuropathic  ten- 
dency often  beget  children  who  eventually  sufier  from  sclerosis 
or  other  neurosis.  Cold  and  Injtory. — Frequent  exposures  to 
cold  are  stronger  predisposing  factors  than  a  sudden  sevei-e 
exposure  :  the  latter  is  more  likely  to  produce  acute  myelitis. 
Similarly  an  injury  which  at  first  appeared  trivial  may 
produce  slow  nutritive  changes  which  lead  to  sclerosis. 
Diseases. — It  may  be  secondary  to  chronic  alcoholism,  the 
inflammation  beginning  at  the  surface  and  extending  inwards. 
It  may  be  a  manifestation  of  gout,  either  acquired  or  heredi- 
tary. Syphilis  is  undoubtedly  a  potent  factor,  but  its  influence 
is  probably  exaggerated.  If  combined  with  alcoholism,  the 
two  act  as  strong  predisposing  causes.  Finally,  it  may  be  con- 
sequent on  chronic  inflammation  of  the  meninges,  by  which  a 
constricting  pressure  is  exerted  on  the  nervous  matter  beneath. 

Pathology. — On  section  of  a  sclerotic  area  the  white  sub- 
stance is  grey  in  tint,  the  grey  matter  being  darker  still.  In 
the  early  stages  the  aflfected  part  is  swollen,  often  raised  above 
the  surface  of  the  brain  or  cord,  and  adherent  to  the  mem- 
branes. In  the  later  stages  the  patch  is  denser  and  shrunken, 
and  it  is  easily  stained  by  logwood,  carmine,  and  other  reagents. 
Sclerotic  changes,  furthei',  tend  to  involve  definite  tracts  in  the 
brain  and  cord,  and  to  be  limited  thereto  ;  and  to  this  patho- 
logical feature  we  are  indebted  for  much  knowledge  as  to  the 
histology  and  physiology  of  the  nervous  system. 
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Microscopically  sclerosis  presents  certain  constant  changes, 
viz.  a  ei-eat  increase  in  the  connective-tissue  elements,  and  a 
destruction  of  nerve  tubules  and  cells.  The  connective  tissue 
is  rich  in  inflammatory  cells  in  the  early  stages,  whilst  in 
advanced  states  fibrillse  are  more  pronounced.  Nevertheless, 
the  interstitial  connective  tissue  is  not  entirely  fibrillar  ;  in 
certain  parts  it  becomes  amorphous  and  structureless.  The 
nerve  tubules  either  waste  early,  probably  as  a  result  of 
atrophic  influences,  or  later  as  a  sequel  of  surrounding  pres- 
sure ;  hence  there  is  seen  a  trabecular  network  of  connective 
tissue  occasionally  enclosing  empty  spaces  once  occupied  by 
nerve  tubules  ;  or  the  tubules  are  merely  represented  by  an 
axis  cylinder  only ;  or  they  are  moniliform  and  otherwise 
distorted  by  unequal  pressure. 

The  blood-vessels  are  also  thickened,  their  calibres  di- 
minished, and  they  are  embedded  in  an  increase  of  inter- 
stitial tissue,  the  result  of  chronic  inflammatory  changes 
extending  from  the  capillaries  themselves. 

In  the  grey  matter  the  interstitial  tissue  is  also  exagge- 
rated. The  multipolar  ganglion  cells  become  at  first  enlarged  ; 
they  then  shrink,  lose  their  processes,  and  become  granular, 
pigmented,  and  finally  disappear. 

In  a  given  patch  of  sclerosis  all  the  above  changes  may  be 
seen  at  the  same  time.  Three  zones  are  recognised  ;  in  the 
innermost  the  changes  are  mo.st  advanced  ;  in  the  outermost 
the  changes  are  in  an  early  stage  only  ;  the  middle  one  being 
also  intermediate  in  the  extent  of  its  histological  alteration. 
Bearing  this  in  mind,  we  expect  to  find  in  the  outer  circle 
that  the  tubules  are  little  altered,  except  that  they  are  pushed 
wide  apart  by  the  advent  of  tlie  new  connective  tissue 
growth  ;  in  the  intermediary  part  the  tubules  are  compressed 
together  by  the  shrinking  of  this  connective  tissue  ;  they 
are  al.so  irregular  in  longitudinal  outline,  l)eing  constricted 
here  and  bulged  out  there,  according  to  the  irregular  squeez- 
ings  of  the  inflammatory  tissue  ;  whilst  in  the  central  area 
this  inflammatory  tissue  is  predominant,  destroying  the  cells 
and  tubules,  so  that  it  is  practically  the  only  tisnuo  seen,  with 
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the  exception,  perhaps,  of  an  axis  cylinder  or  a  nerve-cell  here 
and  there  to  denote  their  former  existence. 

A  sclerotic  area,  wherever  situated,  is  better  distinguished 
from  the  surrounding  healthy  tissue  by  the  naked  eye  than  by 
the  microscope. 

GLOSSO-LABIO-LARYNGEAL  PALSY  (Bulbar  Paralysis) 

Definition. — A  progressive  form  of  paralysis,  due  to  lesion 
in  the  medulla  oblongata,  and  characterised  by  paralysis  of  th& 
muscles  of  the  tongue,  lips,  and  larynx  or  pharynx. 

Causation. — The  jn'imOjTy  form  of  the  disease  has  been 
attributed  in  many  cases  to  syphilis  or  to  rheumatism.  In 
others  it  has  supervened  on  severe  mental  shock  and  an.xiety. 
Sex. — Women  suffer  moi'e  frequently  than  men,  but  authorities 
differ  on  this  point.    Age. — It  is  a  disease  of  adult  life. 

Secondary. — Sclerotic  change  may  invade  the  medulla  by 
extensions  from  other  parts.  It  frequently  appears  as  the  last 
stage  of  disseminated  sclerosis,  or  of  lateral  sclerosis.  Again, 
it  may  complicate,  and  actually  be  the  cause  of  death  in,  loco- 
motor ataxia. 

Pathology. — The  sclerotic  changes  are  situate  in  the 
medulla,  involving  the  motor  nuclei  of  the  hypoglossal,  glosso- 
pharyngeal, spinal  accessory,  and  facial  nerves  piincipally. 
The  nuclei  of  these  nei'ves,  especially  of  the  twelfth  and  seventh, 
are  close  together,  probably  on  account  of  the  concerted  action  of 
the  muscles  which  they  supply.  The  motor  cells  are  shrunken^ 
atrophied,  and  pigmented,  their  processes  being  lost  or  rendered 
tortuous.  The  nuclei  of  the  vagi  are  also  occasionally  involved, 
though  not  to  such  an  extent  as  the  other  medullary  nerves. 
A  similar  remark  applies  to  the  motor  roots  of  the  upper  cer- 
vical nerves.  The  degeneration  is  not  limited  to  the  nuclei, 
but  also  extends  down  the  nerves  originating  therefrom. 

Symptoms. — Seeing  that  the  lesion  is  one  of  the  medulla, 
involving  the  motor  nuclei  of  the  fifth,  seventh,  ninth,  tenth, 
eleventh,  twelfth,  and  possibly  one  or  two  of  the  higher  cer- 
vical nerves,  the  principal  symptoms  are  paralysis  of  muscles 
supplied  by  these  nerves.    The  paralyses  are  thus  somewhat 
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wide  and  complex  in  their  distribution,  but  they  are  sym- 
metrical. The  tongue  is  usually  first  affected  :  the  patient 
cannot  raise  it  to  the  roof  of  his  mouth.  He  has  difficulty 
in  speaking,  especially  in  articulating  such  words  as  begin 
with  labial  and  dental  consonants,  such  as  '  this,'  '  to-morrow,' 
and  all  others  which  require  'the  use  of  the  lips  and  of 
the  tip  of  the  tongue,'  the  latter  phrase  being  in  itself  a  good 
test  one.  As  the  disease  advances,  the  tongue  is  protruded 
and  reti-acted  with  difficulty,  and  it  eventually  lies  motion- 
less in  the  floor  of  the  mouth,  pressed  and  indented  by  its 
own  weight  against  the  teeth. 

Deglutition  is  performed  with  difficulty  ;  saliva  accumulates 
and  dribbles  from  a  mouth  half  opened,  with  pendulous  lips, 
giving  an  expression  of  imbecility,  which  is  characteristic.  Or, 
in  consequence  of  paralysis  of  the  palate  muscles,  food 
returns  by  the  nares  ;  or  passes  into  the  larynx  ;  or  accu- 
midates  in  the  outer  buccal  cavity.  Subsequently  the  con- 
sistency of  the  saliva  is  thickened,  either  by  changes  in  the 
.secreting  apparatus  itself,  or  owing  to  dryness  of  the  mucous 
membrane  produced  by  the  patient's  open  mouth.  The  secretion 
thus  hangs  in  sticky  threads  from  the  roof  of  the  mouth,  or 
from  the  comers  of  the  lips.  The  voice  itself  is  altered.  The 
patient  speaks  in  grunts,  or  with  a  leathery  intonation  as  in 
myxffidema  ;  this  being  brought  about  not  only  by  the  affection 
of  the  muscles  of  the  tongue,  lips  and  palate,  but  also  of 
those  of  phonation  (laryngeal).  The  buccinators  are  rarely 
involved  ;  but  grinding  movements  (pterygoids)  of  the  jaws 
are  performed  with  difficulty.  Sooner  or  later,  symptoms  of 
affection  of  the  vagi  nuclei  are  apparent.  The  patient  has 
dyspntjea ;  there  is  bronchial  catarrh  with  accumulation  of  bron- 
chial mucus  from  paresis  of  the  bronchial  muscles  ;  the  cir- 
culation becomes  enfeebled  ;  and  the  heart's  action,  frequently 
accelerated  in  the  early  stage,  gradually  gets  slower  and 
intermittent.  Attacks  of  syncope  and  dyspncca  are  frequent ; 
and  they  may  be  aggravated  by  food  which,  having  passed  the 
fauces,  becomes  arrested  in  the  lower  phaiynx  and  oesophagus. 
During  the  whole  course  of  the  illness  there  is  no  loss  of  sen- 
sation ;  no  loss  of  control  over  the  sphincters  ;  the  mind  keeps 
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clear ;  and  there  is  no  fever  unless  from  pneumonia  or  other 
complications. 

The  disease  is  a  progressive  one.  The  patient  becomes 
enfeebled  from  insufficient  nourishment ;  the  pulse  gets  weaker ; 
he  becomes  depressed  in  spirits,  and  dies  from  asphyxia,  or 
syncope,  or  from  the  result  of  food  which  having  passed  into 
the  air-passages  sets  up  a  fatal  form  of  broncho-pneumonia. 

Diagnosis. — From  General  Paralysis  of  the  Insane. — 
This  disease  is  distinguished  by  its  mental  condition  (exalta- 
tion or  depression)  ;  its  tremors  affecting  the  tongue,  facial 
muscles  and  lips,  and  the  irregularity  of  pupils  with  a  com- 
parative loss  of  response  to  the  action  of  light. 

Prognosis. — Always  a  grave  disease.  Death  usually  occurs 
within  a  twelvemonth,  whether  the  disease  be  due  to  a  primary 
lesion  or  secondary  to  progressive  muscular  atrophy.  Occa- 
sionally, when  caused  by  medullary  hemorrhage  or  embolism, 
the  course  of  the  disease  is  much  more  rapid  and  acute. 

Treatment. — All  we  can  do  is  to  try  to  relieve  dangerous 
and  serious  symptoms.  Food  must  be  given  somehow,  either 
by  stomach  pump  or  by  enemata.  We  have  no  experience  of 
any  relief  from  galvanism,  which  has  been  i-ecommended. 

DISSEMINATED  SCLEROSIS  (Insular  or  Multiple 
Sclerosis) 

Definition. — ^A  chronic  degenerative  disease,  due  to  patches 
of  sclerosis  scattered  throughout  the  brain  and  central  ner- 
vous system,  and  characterised  by  tremors  of  muscles  during 
their  action,  nystagmus,  a  '  scanning '  speech,  and  eventually 
by  the  onset  of  paralysis. 

Causation. — Age. — Most  frequent  in  youth  and  early 
adult  life ;  rare  after  thirty.  Sex. — Commoner  in  women. 
Heredity. — Often  a  strongly-marked  feature,  independent  of 
any  neuropathic  tendency,  such  as  epilepsy  and  the  like. 

It  is  also  believed  to  be  induced  by  the  influence  of 
repeated  cold  and  exposure. 

Pathology. — The  sclerotic  patches  may  occur  on  the  sur- 
face of  the  brain,  especially  its  base,  in  the  pons,  medulla,  or 
spinal  cord.    They  are  sharply  defined,  somewhat  dense,  and 
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adherent  to  the  overlapping  membranes.  They  vary  in  size 
from  large  shot  to  an  acorn,  and  appear  to  invade  the  white 
matter  to  a  larger  extent  than  the  grey.  The  cranial  and 
spinal  nerves  may  even  be  the  subjects  of  the  indurated  change. 

Microscopically  a  patch  would  present  an  increase  of  the 
neuroEflia,  in  the  form  of  a  delicate  fibrous  tissue  com- 
pressing  and  distorting  the  nerve  tubules,  or  even  entirely 
destroying  them.  In  the  more  advanced  parts  the  nerve 
tubules  may  be  entirely  replaced  by  the  new  tissue  formation; 
or,  at  least,  only  an  axis  cylinder  here  and  there  denotes  the 
previous  histological  character  of  the  part.  The  capillary 
walls  are  also  thickened,  and  surrounded  by  proliferated  in- 
llammatory  nuclei. 

Symptoms. — It  is  obvious  that  the  symptoms  are  very  vari- 
ous and  complex,  depending  as  they  do  on  the  site  and  extent 
of  the  sclerotic  patches.  The  following,  however,  are  usually 
present,  viz.  :  rhythmical  tremors  of  muscles,  occurring  only 
during  exertion  and  ceasing  during  rest  ;  paresis  of  muscles, 
usually  beginning  in  one  leg  ;  a  scanning,  syllabic  utterance  ; 
nystagmus  ;  gyratory  vertigo  ;  and  mental  impairment. 

The  tremors  occur  only  when  muscles  are  brought  into 
action.  The  patient  thus  drinks  with  difficulty  ;  the  cup  in 
its  course  to  the  mouth,  although  it  eventually  arrives  there, 
is  somewhat  violently  shaken,  and  its  contents  often  spilt  (see 
fig.  29) ;  when  asked  to  sit  on  the  side  of  his  bed  and  take 
his  feet  from  the  ground,  his  trunk  oscillates  and  his  arms 
are  stretched  out  to  act  as  a  balancing  pole.  Similar  tremors 
affect  the  head  and  lower  limbs.  But  they  are  not  necessarily 
universal  ;  they  may  be  limited  to  one  leg,  or  arm,  or  to  the 
tr-unk  muscles.  Occasionally  they  do  not  supervene  until  the 
disease  is  tolerably  advanced.  Muscular  paresis  is  also  present. 
It  usually  commences  in  one  leg  and  then  extends  to  the 
opposite  one.  Subsequently  the  arms  become  affected  ;  and 
eventually  there  is  complete  paraly.sis  in  both  upper  and  lower 
limbs.  Notwith.standing  this,  the  muscles  usually  retain  their 
V)ulk,  tonicity,  and  muscular  sense.  The  patient  is  not  ataxic  ; 
and  he  retains  control  over  bladder-  and  rectum. 

The  speech  is  characteristic  ;  the  lips  are  tremulous.  He 
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is  slow  and  deliberate  in  his  utterances.  Each  word  appears 
to  be  broken  up  into  its  component  syllables,  and  he  ap- 
pears to  mentally  place  a  comma  or  pause  between  words. 
Nystagmus  is  a  variety  of  rhythmical  tremor.  It  is  easily 
induced  by  the  eye  being  fixed  on  some  object  (say  the 
observer's  pen)  which  is  then  moved  laterally  or  vertically. 
This  symptom  is  absent  during  sleep.  There  is  often,  in 
addition,  a  form  of  amaurosis  due  to  atrophy  of  the  optic  disc. 

Vertigo  is  common.  It  is  generally  gyratory  in  character, 
being  also  referred  to  objects  which  are  being  looked  at,  and 
is  apparently  aggravated  by  the  movements  of  the  eyeballs. 
Mental  impairment  comes  on  sooner  or  later.  The  patient 
becomes  forgetful  ;  he  is  emotional,  or  is  unnaturally  cheerful 
and  silly ;  or  he  is  suspicious,  and  possibly  imbecile  or  maniacal. 

Eventually  attacks  of  rigidity  occur  in  the  lower  extremi- 
ties. The  limbs  are  from  time  to  time  rigidly  set  in  the 
position  of  marked  extension,  the  attacks  lasting  for  some  hours 
or  days,  and  separated  by  periods  of  comparatively  normal 
condition  ('  spinal  epilepsy  ').  Subsequently,  however,  the 
rigidities  become  permanent,  and  a  similar  condition  is  found 
in  the  arms.  The  rigidities  are  occasionally  accompanied  by 
violent  tremors  of  the  muscles,  easily  induced  by  cold,  tickling, 
or  other  form  of  stimulus.    The  deep  reflexes  are  increased. 

The  last  stage  is  marked  by  apoplectiform  attacks,  accom- 
panied by  sudden  rise  of  temperature,  by  diminishing  mental 
powers,  by  loss  of  control  over  the  sphincters,  with  chronic 
cystitis  and  bulbar  complications. 

It  must  be  remembered,  however,  that  it  is  not  every  case 
of  disseminated  sclerosis  which  presents  the  above  chain  of 
symptoms.  Much  will  depend  on  the  extent  and  locality  of 
the  cerebral  and  of  the  spinal  lesions.  So  far  as  the  cord  is 
concerned,  many  cases  bear  a  resemblance  to  locomotor  ataxy, 
through  involvement  of  the  posterior  root  zones  ;  others  ha\'e 
symptoms  pointing  to  degeneration  of  the  lateral  tracts ; 
whilst,  again,  others  suggest  the  invasion  of  the  anterior 
horns  of  grey  matter.  The  presence  of  scanning  speech, 
muscular  tremors  and  nystagmus,  however,  will  point  out  the 
true  nature  of  the  disease. 
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Prognosis. — Always  a  fatal  disease.  The  gravity  of  the 
attack  depends  on  the  extent  of  the  sclerotic  affection.  Life 
may  be  prolonged  for  ten  or  twelve  years  ;  but  a  speedier 
termination  of  the  disease  may  be  expected  if  the  brain  and 
spinal  cord  are  both  involved. 

Diagnosis. — The  disease  may  be  confounded  with  Paralysis 
Aoitans,  Chorea,  Chronic  Alcoholism,  and  Cerebellar  Tumour. 
The  distinctive  features  appear  in  the  following  table  : 


x^arjilysis 
Agitfius 

Chorea 

Chronic 

Cerebellar 

Tremors 

Not  so  coarse. 

Movements 

Tremors  are 

Rare,  except 

and  occur 

spasmodic, 

accompanied 

in  late  stages 

even  during 

violent,  pur- 

by muscular 

diu'ing  a  sus- 

muscular rest 

poseless,  and 

t\vitcliings. 

tained  effort 

not  rhyth- 

They cease 

mical 

dimng  absti- 

nence from 

alcohol 

Age  . 

Advanced  life  . 

Youth  . 

Middle  age 

Youth 

Nystagmus 

Not  present 

Not  present 

Not  present  . 

Often  present  ? 

Convulsions 

Xo  true  con- 

Spasmodic 

In  last  stage  . 

Present  from 

vulsions 

onset 

Vertigo 

None 

None 

None 

Often  present 

Vomiting  . 

Not  present  . 

Not  present  . 

Occasionally 

A  marked 

present 

sjnnptom 

Mental  symptoms 

None,  till  late 

Only  mental 

Busy  delirium 

Occasionally 

stage 

diilness 

Speech 

Not  affected  . 

Not  affected  . 

Incoherent 

Not  usually 

affected 

Optic  nenritis  . 

None 

None 

Occasionally  . 

Always 

Treatment. — Nothing  avails  medicinally,  so  far  as  we 
tnow.  Strychnia  is  the  only  drug  which  has  afforded  even 
temporary  relief. 

GENERAL  PARALYSIS  OF  THE  INSANE 

Definition. — A  form  of  madness,  characterised  by  de- 
lusions, and  attended  by  tremors  of  muscles  especially  of  the 
face  and  lips. 

Causation. — Age. — The  disease  occurs  almost  entirely 
during  the  prime  of  life.  It  is  seldom  seen  before  forty  or  after 
sixty  years  of  age.  ^ex. — Males  predominate  in  the  pro- 
portion of  quite  four  to  one.  Nervous  Influences. — In  nearly 
all  instances  there  is  a  hi.story  of  either  business  woriy, 
alcoholism,  or  of  sexual  excesses.  Even  success  in  business 
or  occupation  will,  in  some  instances,  predispose  to  the  disease. 
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Pathology. — The  morbid  changes  are  practically  such  as 
would  appear  in  chronic  inflammation  of  the  cortex  of  the  brain 
and  of  its  membranes.  The  cranial  bones  are  even  thickened 
there  is  a  more  or  less  diffuse  pachymeningitis,  with  adhesion 
of  the  membranes  especially  to  the  frontal  and  upper  surfaces  • 
the  arachnoid  fluid  is  thick  and  turbid,  or  occasionally 
purulent ;  the  intraventricular  fluid  has  the  same  characters  ; 
the  cortex  is  deeply  engorged  with  blood  ;  perivascular  ex- 
travasations are  found  j  the  nerve  fibres  show  degenerative 
changes  ;  and  the  cortical  nerve  cells,  especially  the  branching 
pyramidal  set,  become  attenuated  and  pigmented. 

Similar  changes  may  be  observed  in  the  spinal  cord  and 
its  envelopes.  The  bulk  of  the  cord  itself  is  shrunken  and 
wasted ;  and  sclerotic  changes  are  found  in  the  posterior 
external  or  in  the  lateral  columns. 

Sjrmptoms  may  be  divided,  as  the  name  of  the  disease 
implies,  into  two  chief  groups,  namely  (a)  mental  and  (b) 
paralytic.  There  is,  however,  no  order  of  onset  of  the  sym- 
ptoms. In  one  case  paralytic  aSections  may  precede  the 
mental  failure  ]  in  another  a  sudden  outbreak  of  madness  is 
the  first  recognised  symptom. 

The  history  of  a  case  is  often  somewhat  as  follows.  A 
young  robust  man,  of  previous  good  health,  suddenly  shows 
mental  failure.  He  loses  his  memory,  or  neglects  his  busi- 
ness, or  launches  out  recklessly  into  expenditure  beyond  his 
income.  Then  when  medical  ad^'ice  is  sought,  it  is  found  that 
he  has  also  difficulty  in  articulation,  that  he  is  perhaps  ataxic 
in  his  gait,  that  the  pupils  are  unequal,  that  he  is  emotional, 
that  he  has  exaltations,  and  that  his  usual  shrewdness  and 
good  judgment  have  left  him.  A  more  detailed  description, 
however,  is  necessary. 

(a)  Mental  SymiJtoms. — The  patient  has  chai'acteristic  ex- 
altations. This  condition  certainly  may  be,  in  some  instances, 
preceded  by  severe  mental  depression.  He  imagines  that  he 
has  committed  some  terrible  sin  or  crime,  or  that  he  has  lost 
every  penny  of  his  savings.  According  to  some  authors  this 
depression  stage  constitutes  a  distinct  variety,  since  it  may 
last  throughout  the  course  of  the  disease.    In  most  cases, 
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however,  it  would  appear  that  it  is  a  state  only  prior  to  that  of 
exaltation,  during  which  he  imagines  that  he  is  indispensable 
to  the  State,  or  that  he  is  an  emperor,  or  that  he  himself,  or 
his  sons  and  daughters  are  the  handsomest  of  their  sexes.  He 
does  not  appear  to  know  the  true  value  of  words.  He  imagines 
that  he  is  a  giant  in  intellect  or  in  strength  ;  or  he  airily  writes 
a  cheque  for  a  million  sterling.  He  purchases  luxuries 
wholesale,  and  yet  is  niggardly  in  buying  necessaries.  At  the 
same  time  he  is  restless  in  manner,  and  apparently  is  never 
tired  ;  yet  he  cannot  carry  on  a  train  of  thought.  His  moral 
character  also  becomes  perverted  ;  he  is  emotional  or  pas- 
sionate ;  he  may  be  indecent  in  speech  or  gesture,  or  he  may 
steal,  or  even  commit  homicide  or  other  serious  crime. 

(b)  Paralytic  Symptoms. — The  characteristic  symptom 
under  this  heading  is  tremor,  of  the  lips,  tongue,  and  face 
during  movement.  His  speech  therefore  is  blurred,  dreamy, 
or  hesitating.  He  has  great  difficulty  with  such  words  as 
contain  many  'labials.'  Good  test-words  to  bring  out  this 
symptom  are  '  biblical  commentary  '  and  '  royal  artillery  * 
(Savage).  Facile  movements  of  the  fingers,  such  as  are 
required  in  writing  or  piano -playing,  are  lost.  Occasionally 
this  failure  would  appear  to  exert  some  influence  on  the 
handwriting,  which  previously  illegible,  on  account  of  care- 
lessness and  rapidity  of  movement,  now  becomes  laboured  and 
legible. 

The  expression  of  the  face  is  fixed,  staring,  and  gloomy. 

The  muscular  sense  is  impaired,  so  that  differences  of 
weight  between  two  objects  are  not  recognised.  The  gait  is 
often  distinctly  ataxic  ;  and  there  is  atrophy  of  the  optic 
disc.  The  knee-jerks  may  be  increased,  or  entirely  lost.  The 
temperature  is  usually  raised  to  between  100°  and  102°  ;  and, 
according  to  Savage,  the  skin  is  often  abnormally  greasy.  As 
the  disease  progresses,  the  patient  is  liable  to  epileptiform  or 
to  apoplectiform  seizures.  Or,  perhaps  previously  quiet  and 
harmleas  in  his  exaltations,  he  suddenly  becomes  maniacal, 
when  he  may  injure  himself  or  his  dearest  friend,  or  may  set 
fire  to  his  house,  or  perpetrate  some  efjually  terrible  deed. 

In  the  la.st  .stage  of  the  disease  tlie  delu.sions  go  ;  indeed, 
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his  mental  power  disappears  altogether.  He  knows  nothing 
that  goes  on  around  him  ;  he  passes  his  evacuations  in  bed, 
and  is  apparently  only  kept  alive  by  the  medullary  centres 
remaining  intact.  Finally  these  fail,  and  the  patient  sinks 
exhausted  after  some  convulsions,  or  he  dies  from  asphyxia 
caused  either  by  choking,  or  from  interference  with  the 
functions  of  the  vagi  nerves.  Often  cystitis  or  bedsores  com- 
plicate the  last  stage  of  the  disease. 

Varieties. — Certain  varieties  of  general  paralysis  have 
been  described  according  as  the  different  symptoms  pre- 
dominate. Authors  thus  speak  of  the  expansive  (described 
above),  the  melancholic,  and  the  maniacal  varieties.  Again,  a 
group  of  cases  is  characterised  by  tabetic  symptoms,  with 
marked  facial  pallor  ;  in  another  group  with  flushed  counte- 
nance, the  knee-jerks  may  be  increased,  with  symptoms 
resembling  lateral  sclerosis.  Yet  another  group  is  chai-ac- 
terised  by  symptoms  which  are  indistinguishable,  except  for 
the  mental  failure,  from  disseminated  sclerosis. 

Treatment. — No  medicinal  treatment  appears  to  be  of  the 
least  avail.  It  is  recommended  that  the  patient  be  removed 
from  all  anxiety  and  worry.  This  often  entails  a  burden  on 
the  patient's  means  which  can  ill  be  boi'ne,  and  probably  life 
is  very  little  prolonged  by  it.  It  is,  however,  absolutely 
necessary  that  the  patient  should  be  under  proper  care  and 
supervision,  as  he  is  liable  at  any  moment  to  sudden  maniacal 
outbursts. 

LESIONS  OF  CRANIAL  NERVES 

The  First,  or  Olfactory  Nerves,  leave  tlie  olfactory  bulb 
and  pass  to  the  upper  part  of  the  nasal  fossa,  through  the  fora- 
mina in  the  cribriform  plate  of  the  ethmoid.  The  filaments 
consist  of  non-medullated  tubules.  Fibres  have  been  traced 
backwards  to  the  uncinate  gyrus  of  the  temporal  lobe  ;  some 
others  pass  by  the  anterior  commissure  to  reach  the  cortical 
centre  of  the  opposite  side. 

This  nerve  may  be  injured  at  the  bulb,  or  it  may  be  impli- 
cated at  its  distribution. 

Loss  of  smell  (anosmia)  may  occur  fi-om  lesions  of  the 
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■centre,  injury  to  the  bulb,  or  from  affections  of  the  mucous 
membrane  of  the  nose,  and  also  from  paralysis  of  the  muscles  of 
the  nostrils.  The  sense  of  taste  is  frequently  lost  or  impaired 
iit  the  same  time.  Various  subjective  olfactory  sensations 
■occur  in  hysteria  and  in  insanity.  An  epileptic  aura  may  take 
the  form  of  some  pungent  or  unpleasant  odour.  Hyperosmia, 
or  increased  sensitiveness  to  odours,  may  also  occur  in  hysterical 
women  and  in  hypochondriasis.  Tests  which  are  used  should 
consist  of  some  of  the  aromatic  oUs.  But  musk  is  perhaps  the 
most  delicate  test.    Pungent  vapours  must  be  avoided. 

Second,  or  Optic  Nerve 

The  centre  for  vision  is  in  the  occipital  lobe,  especially  in 
the  cuneate  lobule.  From  this  region  the  fibres,  which  are 
called  the  optic  radiation,  pass  forward  to  the  posterior  part 
•of  the  internal  capsule,  where  they  meet  with  fibres  coming 
from  the  opposite  side  of  the  brain  through  the  corpora 
quadrigemina,  the  corpora  geniculata,  and  the  optic  thalamus. 
The  fibres  thence  proceed  as  a  large  bundle,  the  optic  tract, 
which  embraces,  or  winds  round  from  without  inwards,  the  crus 
cerebri  and  is  also  attached  to  it ;  then,  meeting  its  fellow  from 
the  opposite  side,  at  the  base  of  the  brain  they  unite  to  form 
the  optic  chiasma  or  commissure.  From  this  commissure  the 
optic  nerves  diverge,  and,  running  forward,  each  enters  its 
.orbit  through  its  optic  foramen,  carrying  -^vith  it  a  sheath  of 
dui'a  mater  ;  finally  the  nei^ve  pierces  the  sclerotic  to  the  inner 
side  of  the  middle  line  of  the  eyeball,  and  is  distributed  to 
the  retina. 

At  the  chiasma  only  certain  fibres  from  the  optic  tract 
decussate  with  their  fellows,  viz.  those  which  supply  the  inner 
halves  of  the  two  retime  ;  whilst  those  fibres  which  supply  the 
outer  half  of  a  retina  are  contained  in  the  outer  layer  of  the 
optic  tract  of  the  same  side.  In  other  words,  the  right  tract 
supplies  the  right  side  of  both  eyes,  and  the  left  tract  the  left 
side  of  both  eyes  (see  fig.  .30,  p.  652). 

A  third  .set  of  commissural  fibres  runs  from  tract  to  tract 
at  the  back  of  the  chiasma,  but  these  are  not  concerned  in 
vision. 
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The  Optic  Nerve  may  be  the  subject  of  Inflammation 
(optic  neuritis)  and  Atrophy. 

The  causes  of  optic  neuritis  may  be  divided  into  local  and 
constitutional. 


Vis  uuL  Cen  brcs 

Fig.  30. — Diagr.\m  op  optic  and  visu.Uj  tracts,  modified 

FltOM  CHAllCOT  AND  FItOJI  STARR 


The  local  causes,  which  are  generally  coarse  lesions,  may- 
originate  in  the  orbit  or  within  the  cranium.  They  consist, 
for  the  most  part,  of  tumours,  such  as  tubercle,  sarcoma,, 
aneurysm  ;  or  inflammatory  thickenings  of  the  meninges  ;  or 
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hydrocephalus.  They  cause  neuritis  principally  by  their 
pressure  effects  ;  and  obviously,  therefore,  the  neuritis  may 
be  unilatei-al  or  bilateral.  In  meningitis  and  other  cerebral 
lesions  the  neuritis  is  always  bilateral  ;  in  oi'bital  disease,  es- 
pecially when  the  lesion  is  close  to  the  sclerotic,  the  affection 
is  usually  limited  to  the  eye  affected. 

The  principal  constitutional  causes  are,  Bright's  disease,  leu- 
cocythjfimia,  lead  poisoning,  chlorosis,  syphilis,  and  influenza. 

On  examination  with  the  ophthalmoscope  the  disc  is  seen 
to  be  red  and  congested,  the  edges  blurred,  and  the  veins 
tortuous  ;  the  arteries  are  not  much  altered.  As  the  inflam- 
mation advances,  the  disc  becomes  swollen,  large,  prominent, 
and  striated.  Subsequently  it  presents  a  mottled  or  patchy 
appearance,  from  effusion  of  lymph  or  blood.  These  conditions 
may  abate  and  leave  no  change  in  the  optic  nerve  ;  but  in 
severe  cases  the  acute  inflammatory  processes  only  subside 
very  slowly,  and  leave  a  condition  known  as  Optic  Atrophy,  in 
which  the  disc  is  shrunken  and  opaque,  with  sharply  cut  or 
irregular  edges  and  small  vessels.  The  retina  is  often  also 
involved  at  the  same  time  (neuro-retinitis). 

Optic  atrophy,  although  usually  a  condition  secondary  to 
neuritis,  may  be  a  primary  affection,  as  in  locomotor  ataxia. 

Symptoms  of  optic  neuritis  are,  chiefly,  contracted  field  of 
vision,  and  dimness  of  sight.  The  disease,  however,  may  exist 
in  a  mild,  or  even  marked  degree,  with  no  impairment  of  sight. 

In  optic  atrophy  the  symptoms  usually  observed  are  dim- 
ness, reduced,  or  altered  field  of  vision,  and  altered  perception 
of  colour. 

In  both  conditions  the  physical  signs  as  revealed  by  the 
ophthalmoscope,  outweigh  the  .symptoms. 

The  OPTIC  cniASMA,  tract,  and  visual  centre  may  be 
implicated  by  similar  lesions  as  those  which  affect  the  nerve  in 
front  of  them.  They  produce  special  symptoms  according  to 
their  extent  and  situation.  A  lesion  of  the  optic  chiasma 
produces  symptoms  which  vary  in  intensity  according  to  the 
extent  of  the  injury.    Thus  : 

(1)  A  .superficial  injury  at  A  (fig.  .'50)  produces  blindjiess 
of  the  temporal  portions  of  each  field,  since  only  the  inner 
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decussating  or  nasal  portion  of  the  retinal  fibres  would  be 
involved  (temporal  hemianopia). 

(2)  A  more  extensive  lesion  may  implicate  the  entire  fibres 
of  one  tract,  as  well  as  the  decussating  fibres,  and  so  produce 
total  blindness  in  one  eye,  and  temporal  hemianopia  in  the 
other. 

(3)  A  gross  lesion  may  involve  chiasma  and  both  tracts, 
producing  total  blindness. 

(4)  A  lesion  aflecting  the  outer  fibres  of  one  tract  (b) 
produces  loss  of  vision  in  the  nasal  half  of  the  field,  by  para- 
lysing the  temporal  side  of  the  retina  only.  If  a  similar  lesion 
exist  in  both  tracts,  both  eyes  would,  of  course,  be  equally 
involved  (nasal  hemianopia) ;  but  this  latter  condition  is  rare. 

(5)  A  lesion  involving  the  entire  fibres  of  one  tract,  say 
the  right,  produces  loss  of  visual  function  in  the  temporal  half 
of  the  right  eye  and  in  the  nasal  half  of  the  left  ;  so  that 
the  patient  cannot  see  objects  on  his  left  side  (homonymous 
hemianopia).  He  therefore  turns  his  head  to  the  blind  left 
side,  so  as  to  receive  direct  central  rays  on  the  normal  half  of 
each  retina. 

(6)  A  destructive  lesion  at  one  cortical  eye  centre  (c)  pro- 
duces total  blindness  of  the  opposite  eye  ;  a  similar  result  on 
the  same  side  ensues  from  destruction  of  one  optic  nerve  (d). 

Many,  or  indeed  all,  of  the  above  symptoms  may  be 
functional  only,  as  in  hysteria  and  megrim. 

The  Third,  or  Motor  Oculi  Nerve, 

arises  from  grey  matter  in  the  floor  of  the  aqueduct  of 
Sylvius,  beneath  the  nates.  From  this  point  the  fibres  pass 
through  the  red  nucleus  of  the  crus,  and  appear  at  the  sur- 
face as  a  rounded  nerve  at  the  inner  border  of  the  crus. 
It  pierces  the  dura  mater  between  the  anterior  and  posterior 
clinoid  processes,  and  entering  the  outer  wall  of  the  cavernous 
sinus,  it  passes  to  the  orbit  through  the  sphenoidal  fissure  to 
supply  all  the  muscles  of  the  eyeball;  except  the  external 
rectus  and  the  superior  oblique.  This  nerve  has  not  yet 
been  traced  to  the  motor  cortex. 

Causation.— As  in  the  other  forms  of  cranial  nerve  para- 
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lysis,  it  may  be  caused  by  i-heumatic  or  syphilitic  thickenings 
of  the  nerve  or  of  the  membranes  which  it  pierces.  Occasion- 
ally it  is  found  as  a  sequel  of  diphtheria.  It  may  also  be 
directly  caused  by  any  form  of  tumour  (new  growth,  gumma, 
hydatid  cyst,  hremorrhage)  situated  near  and  involving  the 
crus  cerebri,  thus  causing  crossed  paralysis  ;  or  the  disease 
may  be  situated  in  the  aqueduct  of  Sylvius,  or  at  the  nucleus  of 
nerve,  when  a  general  ophthalmoplegia  occurs,  owing  to  the 
centres  for  the  other  eye  muscles  being  involved  ;  finally,  a 
lesion  may  occur  in  the  sphenoidal  fissure,  or  in  the  orbit. 
Should  paralysis  of  the  third  nerve  occur,  with  hemiplegia  of 
the  same  side,  it  cannot  be  caused  by  a  single  lesion.  Lastly, 
the  paralysis  may  be  partial,  one  branch  or  division  only 
being  affected,  when  the  lesion  is  probably  situated  in  the 
orbit. 

Symptoms  will  vary  according  as  the  whole  nerve  is 
paralysed  or  a  portion  only.  In  complete  paralysis  there  is 
drooping  of  the  upper  eyelid,  the  eye  is  turned  downwards 
and  outwards  by  the  superior  oblique  (fourth)  and  the  external 
rectus  (sixth).  The  pupil  is  fixed  and  dilated,  or  remains  in 
a  position  midway  between  contraction  and  dilatation  owing 
to  the  elasticity  of  the  iris. 

When  one  rectus  alone  is  involved  (the  inferior  oblique  is 
very  rarely  affected  by  itself)  there  is  strabismus  (the  eye 
being  rotated  towards  the  opposing  healthy  muscle)  and 
diplopia,  the  distance  between  the  false  and  the  true  images 
increasing  as  the  object  is  moved  in  the  direction  of  the  action 
of  the  palsied  muscle. 

But  it  is  rare  for  single  muscles  to  be  affected,  or,  at  least, 
completely  paralysed  ;  and  hence,  as  the  movements  of  the 
eye  are  very  complex,  every  one  being  brought  about  by 
more  than  one  muscle,  it  is  difficult  to  apportion  the  exact 
amount  of  paralysis  to  each  muscle. 

Abduction  by  the  external  rectus  alone  (sixth  nerve)  is 
probably  the  only  exception  to  this  rule. 

For  more  exact  details  the  reader  should  consult  Ross, 
Gowf;rs,  and  other  authors. 

Treatment  depends  on  the  cause.     In  rheumatic  or 
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gouty  subjects  prescribe  alkalies  or  salicylates,  combined  with 
iodide  of  potassium.  If  there  is  a  syphilitic  history  our  chief 
hope  is  in  the  iodides  of  potassium  or  of  sodium  for  some 
continued  time.  Apply  eserin  to  the  eye  gr.  to  gj.)  when 
the  sphincter  fibres  of  the  pupils  are  paralysed. 

In  the  paralysis  due  to  diphtheria,  iron  and  strychnia  are 
indicated. 

Galvanism  (voltaic  current)  may  be  tried  to  the  affected 
muscles. 

If  the  condition  be  due  to  intraorbital  tumour,  the  question 
of  surgical  operation  will  have  to  be  considered. 

The  Fourth  Nerve 

rises  from  the  valve  of  Vieussens  and  decussates  therein 
with  its  fellow.  Its  fibres  have  been  traced  through  the  grey 
matter  lining  the  aqueduct  of  Sylvius  to  a  nucleus  beneath 
the  testes,  but  as  yet  its  connection  with  the  motor  con- 
volutions has  not  been  defined.  The  nerve  pierces  the  dura 
mater  behind  and  external  to  the  posterior  clinoid  process, 
and  passing  along  the  outer  wall  of  the  cavernous  sinus, 
enters  the  orbit  by  the  sphenoidal  fissure,  to  be  distributed  to 
the  upper  surface  of  the  superior  oblique. 

This  nerve  may  be  implicated  at  its  nucleus  in  the  upper 
part  of  the  fourth  ventricle  by  tumour,  hfemorrhage,  and  de- 
generative changes,  in  common  with  the  nuclei  of  the  third 
and  sixth  nerves. 

The  symptoms  consist  of  defective  downward  and  inward 
movements  of  the  eye,  accompanied  by  double  vision  when  the 
patient  looks  down. 

The  Fifth  Nerve 

is  composed  of  a  large  sensory  portion,  on  which  is  the 
Gasserian  ganglion,  and  a  smaller  or  motor  portion. 

The  deep  origin  of  the  nerve  is  from  the  grey  matter  in 
the  floor  of  the  aqueduct  of  Sylvius,  external  to  the  nucleus 
of  the  third  nerve.  There  are  two  sensory  nuclei :  an  upper 
one,  extending  from  almost  the  anterior  end  of  the  aqueduct 
to  the  middle  part  of  the  bulb,  and  a  lower  one  from  im- 
mediately below  the  termination  of  the  first  down  to  the 
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upper  part  of  the  cord.  The  motor  nucleus  is  internal  to 
these,  at  about  the  same  level  where  the  upper  and  the  lower 
sensory  nuclei  meet. 

Its  motor  cortical  centre  is  in  the  lower  third  of  the 
ascending  frontal  convolution.  The  sensory  part  of  the  nerve 
issuing  from  the  Gasserian  ganglion  divides  into  three  portions  : 
the  ophthalmic,  which  enters  the  orbit  through  the  sphenoidal 
tissure  ;  the  maxillary,  which  passes  out  through  the  foramen 
rotundum  ;  and  the  mandibular,  which  emerges  through  the 
foramen  ovale.  With  this  third  portion  the  motor  root  joins 
immediately  after  their  exit  through  the  foramen  ovale. 

Causation. — Injury  to,  or  pressure  upon  the  nerve  at  its 
nucleus  or  in  some  part  of  its  course.  Pressure  is  the  usual 
exciting  cause,  and  it  may  be  exerted  by  many  forms  of  new 
growth,  by  syphilitic  gumma,  by  abscess,  by  haemorrhage,  or 
by  hydatid  cyst.  The  lesion  may  occur  at  the  nucleus  of  the 
nerve  in  the  upper  extremity  of  the  medulla  ;  at  the  pons 
I  Varolii ;  at  the  point  where  it  runs  beneath  or  perforates  the 
dura  mater ;  or  in  any  of  the  three  great  divisions  after  the 
Gasserian  ganglion. 

Symptoms  will  vary  according  as  the  injury  is  situated 
before  the  Gasserian  ganglion,  and  involving  both  motor  and 
sensory  roots,  or  after  the  ganglion,  and  affecting  one  or  other 
of  the  three  primary  divisions. 

If  the  first  division  alone  be  involved,  the  symptoms  are 
mainly  loss  of  sensation  to  the  upper  eyelid  and  conjunctiva 
(lachrymal),  to  the  forehead  (frontal),  to  the  side  and  tip  of 
\  the  nose,  and  to  the  raucous  membrane  of  the  lower  part  o£ 
septum  na.si  (nasal).  The  cornea  becomes  opaque  and  sloughs, 
the  whole  eye  becoming  ultimately  disorganised  if  the  Gasserian 
ganglion  is  implicated. 

When  the  second  division  alone  is  affected  there  is  a  similar 
ana;sthesia  in  the  lower  lid  and  conjunctiva  (palpebral),  in  the 
teeth  of  the  upper  jaw  (anterior  and  posterior  dental),  and  in 
the  upper  lip  (labial),  the  ala  of  the  nose  (nasal),  and  in  the 
soft  palate. 

In  affection  of  the  ihird  division  there  would  be  paralysis 
of  the  muscles  of  mastication.    The  chewing  movements  of 
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crushing  and  grinding  would  be  weakened,  and  to  some  extent 
there  would  be  difficulty  in  opening  the  jaws  (external  ptery- 
goid) ;  but  this  latter  movement  could  be  carried  on  to  a  great 
extent  by  the  muscles  attached  to  the  hyoid  bone  and  the 
lower  maxilla.  In  addition,  protrusion  being  performed  by 
the  healthy  muscles,  the  jaw  would  be  rotated  towards  the 
paralysed  side,  whilst  retraction  would  similarly  be  somewhat 
rotatory  in  character  towards  the  healthy  side. 

Food  would  collect,  without  knowledge,  in  the  cheek,  by 
reason  of  sensation  being  lost  to  the  buccinator.  There  would 
be  unilateral  anwsthesia  and  dryness  of  the  tongue  and  gums. 
A  similar  affection  would  involve  the  skin  of  the  face  from 
behind  the  distribution  of  the  superior  maxillary  nerve  ter- 
minations, as  far  back  as  the  parotid  gland  and  the  external 
auditoi-y  meatus  (auriculo-temporal). 

If  the  nucleus,  or  the  superficial  roots  be  injured,  all  the 
above  symptoms  would  be  combined,  although  it  is  con- 
ceivable that  multiple  lesions  might  pick  out  various  branches 
of  distribution  in  all  three  primary  subdivisions.  The  disease 
is  generally  unilateral. 

Treatment. — Entirely  dependent  on  the  cause.  Iodide  of 
potassium  and  mercury  are  indicated  when  there  is  a  syphilitic 
history.  We  may  advise  operation  if  the  lesion  be  within  the 
reach  of  surgical  means  and  the  case  be  otherwise  suitable. 
In  rheumatic  or  gouty  patients  the  best  hope  lies  in  treating 
the  disease  of  which  the  paralysis  may  be  a  part.  Galvanism 
should  be  applied  to  the  affected  muscles. 

The  Sixth  Nerve 

pierces  the  dura  mater  above  the  fusion  of  the  occipit;iI  and 
sphenoid  bones,  then  enters  the  floor  of  the  sphenoidal  sinus, 
and  appears  in  the  orbit  through  the  sphenoidal  fissure,  to 
supply  the  external  rectus. 

The  nucleus  is  almost  in  the  centre  of  the  floor  of  the 
medulla,  quite  close  to  the  middle  line.  A  bundle  of  fibres 
runs  fi'om  this  nucleus,  and  decussates  below  the  corpora 
quadrigemina  with  a  similar  set  from  the  opposite  side,  and 
afterwards  joining  the  third  nerve  is  distributed  to  the  internal 
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rectus.  Hence  the  eyes  can  be  directed  either  to  the  right  by 
the  influence  of  one  centre,  or  to  the  left  by  the  opposite  centre. 

Paralysis  of  this  nerve,  usually  caused  by  basic  meningitis, 
or  by  gumma,  is  characterised  by  internal  squint,  and  by 
diplopia  on  looking  towards  the  affected  side. 

According  to  Beevor,  affection  of  the  nerve  at  its  nucleus 
also  involves  those  fibres  which  pass  to  that  part  of  the 
nucleus  of  the  opposite  third  nerve  which  supplies  the  internal 
rectus,  so  that  the  other  eye  cannot  be  turned  inwards,  and 
consequently  both  eyes  are  conjugately  deviated  to  the  opposite 
side,  away  from  the  lesion. 

The  Seventh,  or  Facial  Nerve, 

enters  the  internal  auditory  foramen  with  the  auditory  nerve, 
then  passes  by  itself  through  the  aqueduct  of  Fallopius,  and 
emerges  at  the  stylo-mastoid  foramen.  The  nucleus  is  in  the 
floor  of  the  fourth  ventricle,  about  the  same  latitude  as  the 
sixth  nerve,  and  the  same  longitude  as  the  fifth,  but  deepest 
of  all. 

FACIAL  PARALYSIS  (Bell's  Palsy) 

Causation. — Lesion  to  the  nerve  may  occur — (1)  within  the 
cranium,  either  at  its  cortical  centre  (lower  end  of  ascending 
frontal  and  ascending  parietal  convolutions)  ;  or  between  the 
cortex  and  the  nerve's  nucleus  in  the  medulla ;  or  at  its  nucleus  ; 
or  at  its  superficial  origin  at  the  outer  side  of  the  olivary  body  ; 
or  between  its  superficial  origin  and  the  internal  auditory 
meatus.  (2)  Within  the  aquaeductus  Fallopii.  (3)  After  its 
emergence  from  the  stylo-mastoid  foramen. 

Within  the  cranium  it  may  be  caused  by  haemorrhage,  new 
growth,  syphilitic  gumma,  tubercle,  or  by  meningitis. 

Within  the  bony  canal  it  is  usually  due  to  neuritis  or 
ftflTusion  caused  by  syphilis,  rheumatism,  caries  of  bone,  or 
fracture. 

Externally  to  the  skull  it  may  result  from  cold,  blows  or 
injury  (as  in  forceps  delivery),  and  parotid  tumours.  Fre- 
quently there  is  no  discoverable  cause. 

Symptoms. — There  is  most  palpable  difference  between  the 
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two  sides  of  the  face  :  the  affected  side  is  smooth,  motionless, 
and  expressionless,  whilst  the  other  side  is  unaltered  ;  or  the 
furrows  and  lines  may  even  be  exaggerated.  Thus  the  angle 
of  the  mouth  on  the  palsied  side  is  depressed,  the  half  of  the 
lower  lip  drooping  ;  the  patient  cannot  whistle,  or  at  least  the 
attempt  is  only  at  one  side  ;  when  asked  to  grin  and  show  his 
teeth,  he  exposes  those  on  the  sound  side  only ;  food  collects 
between  the  buccinator  and  the  teeth.  He  cannot  wink ;  the 
expression  of  the  eye  is  fixed  and  staring,  as  though  he  wore  an 
artificial  glass-eye  ;  tears  suffuse  the  conjunct! vaj  and  overflow 
the  lids ;  conjunctivitis  may  occur  owing  to  exposure,  and  to  in- 
complete sweejiing  of  the  front  of  the  eye  by  the  lids.  The  con- 
junctival reflex  is  absent.  Half  the  forehead  is  smooth,  and 
entirely  without  the  expressions  of  surprise  (occipito-frontalis), 
frown,  or  sufiering  (corrugator  supercilii).  The  nostril  is  less 
widened,  and  does  not  dilate  on  sniffing  or  deep  inspiration, 
thus  impairing  the  sense  of  smell. 

The  arch  of  the  palate  may  be  lower  on  the  affected  side 
(levator  palati),  and  the  uvula  may  be  drawn  to  the  opposite 
side  (azygos  uvulas).  The  mouth  may  be  dry,  and  the  tongue 
tasteless  on  the  side  involved  (chorda  tympani). 

The  patient  may  also  complain  of  '  drummings  '  and  other 
noises  in  the  ear  (paralysis  of  laxator  tympani)  ;  or  he  may 
be  completely  deaf  if  the  auditory  nerve  be  also  involved. 

The  palsied  muscles  at  first  show  an  increased  irritability 
to  the  faradic  current,  but  soon  lose  it  entirely,  whilst  re- 
taining their  galvanic  irritability. 

Therefore  all  the  external  branches  of  the  seventh  nerve 
are  implicated,  and  the  paralysis  is  '  complete.'  But  there  is 
no  anajsthesia.  Eventually  there  may  ensue  various  secondary 
distortions  from  contraction  of  separate  muscles. 

Diagnosis. — In  Hemiplegia,  examination  would  reveal 
loss  of  power  extending  completely  to  one  side,  upper  and 
lower  extremities  being  both  afi'ected.  In  addition  there 
would  be  paralysis  of  the  tongue,  and  of  the  muscles  of 
mastication  on  the  same  side  ;  whilst  the  facial  pai-alysis, 
though  evident,  is  not  so  complete  as  in  Bell's  palsy,  and  does 
not  extend  to  the  muscles  of  the  eyelid  and  forehead,  which  are 
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supplied  by  the  temporo-facial  division  of  the  seventh  nerve. 
This  is  probably  owing  to  associated  expression-movements 
of  the  two  sides. 

Situation  of  Lesion. — If  on  the  side  affected  there  is  also 
internal  squint,  the  lesion  is  probably  in  the  fourth  ven- 
tricle, and  involves  also  the  nucleus  bf  the  sixth  nerve. 

Deafness  would  point  to  a  lesion  at  the  base  of  the  brain 
(pons),  or  at  the  internal  auditory  meatus. 

Paralysis  of  the  soft  palate  is  suggestive  of  injury  to  the 
nerve  within  the  aqueduct  of  Fallopius,  and  involving  the 
great  petrosal  nerve  to  Meckel's  ganglion. 

Loss  of  taste  and  dryness  of  the  mouth  show  that  thje 
lesion  is  probably  within  the  canal  before  the  chorda  tympani 
is  given  off. 

If  both  facial  nerves  are  affected  (rare),  the  lesion  must  be 
in  the  pons  ;  or  there  must  be  disease  extending  to  both 
internal  auditory  foramina  ;  or  there  must  have  been  peri- 
pheral injury  to  both  nerves. 

Prognosis  should  always  be  guarded  if  the  cause  cannot 
be  ascertained.  If  the  injury  be  situated  externally  to  the 
stylo-mastoid  foramen,  recovery  is  probable.  The  less 
alteration  there  is  in  the  electrical  reactions  o  the  palsied 
muscles,  and  the  less  chronic  the  affection,  the  better  is  our 
prognosis. 

Treatment  depends  greatly  on  the  cause.  If  there  be  a 
syphilitic  history  give  iodide  of  potassium  a  prolonged  trial. 
This  drug  is  also  useful  in  gouty  and  rheumatic  subjects,  or 
where  there  is  rea.son  to  suspect  neuritis  in  the  aqueduct.  We 
should  also  resort  to  the  other  usual  methods  laid  down  when 
discu.ssing  gout  and  rheumatism. 

Counter-irritants  (blisters,  rubefacient  liniments)  should 
\)(;  applied  to  the  face  over  the  course  of  the  nerve.  If  no 
rf;lief  be  obtained,  resort  quickly  to  electricity.  Apply  fara- 
dic  (interrupted)  cuirent  to  the  muscles  if  they  respond  ;  or, 
failing  this,  apply  the  galvanic  current,  slowly  interi-upted. 

In  weakly  ansemic  subjects,  iron  in  combination  with 
.strychnia  is  of  grejit  service. 
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The  Eighth,  or  Auditory  Nerve, 
arises  by  two  roots  which  embrace  the  restifoim  body,  viz.  :  a 
lateral  root,  which  is  distributed  to  the  cochlea,  and  which  is 
the  true  nerve  of  hearing  ;  and  an  anterior  root,  which  is 
distributed  to  the  vestibule,  and  which  is  concerned  in  main- 
taining equilibrium. 

Its  deep  origin  is  from  four  scattered  nuclei  in  the  floor  of 
the  fourth  ventricle.  Its  cortical  centre  is  in  the  first  temporo- 
sphenoidal  convolution  ;  but  as  the  centres  are  bilaterally  asso- 
ciated, a  destructive  lesion  of  both  sides  is  necessary  to  produce 
entire  deafness. 

Lesions  may  occur  within  the  brain  at  its  cortical  centre, 
or  between  it  and  the  pons  ;  or  between  its  superficial 
origin  at  the  postero-lateral  border  of  the  pons ;  or  at  its 
periphei-y. 

A  central  or  intracranial  lesion  is  rare.  It  produces  '  word- 
deafness,'  or  inability  to  understand  words,  which  although 
heard,  are  as  a  foreign  language. 

A  nuclear  lesion  is  equally  rare. 

A  basic  lesion  may  result  from  htemorrhage,  fracture  of 
skull,  tumour,  and  meningitis.  Occurring  in  early  life,  the 
lesion  would  cause  deaf-mutism. 

Peripheral  or  labyrinthine  lesions  chiefly  result  from 
extension  of  disease  from  the  middle  ear.  They  produce 
auditory  hyperiesthesia  and  tinnitus  ;  or  diminished  auditory 
sensibility  (deafness)  ;  or  vertigo. 

In  auditory  hypersesthesia  the  slightest  sound  occasions 
distress.  Deafness,  varying  in  degree  from  slight  dulness  of 
the  auditory  function  to  complete  loss  of  hearing,  is  a  common 
sequel  to  peripheral  disease.  This  form  of  nerve  deafness 
must  not  be  confused  with  that  variety  which  is  due  to 
obstruction  to  the  waves  of  sound. 

If  the  vibrations  of  a  tuning-fork  cannot  be  recognised 
when  the  instrument  is  away  from  the  ear,  but  are  heard  when 
the  handle  of  the  fork  rests  on  the  temporal  bone,  the  infer- 
ence is  that  conduction  is  bad,  but  the  nerve  apparatus 
healthy. 
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TixxiTUS  AuRiUM  is  the  term  used  to  denote  distressing 
noises  or  roarings,  pulsations,  whirrings,  and  various  other 
subjective  sensations.  It  may  occur  from  any  form  of  ear 
disease.  It  is  due  to  nerve-irritation,  but  especially  of  the 
periphery.  Amongst  the  most  frequent  causes  are,  collections 
of  cerumen  irritating  the  membrana  tympani,  aniemia,  and  gout. 
It  also  not  infrequently  occurs  in  the  premonitory  stages  of 
epilepsy  and  megrim ;  and  also  in  hysteria  and  hypochondriasis. 

Treatment. — The  first  indication  is  to  attend  to,  and  if 
possible  remove,  the  cause.  Antemic  and  gouty  patients  must 
be  treated  according  to  the  rules  described  under  those 
diseases.  Accumulations  in  the  meatus  must  be  removed  by 
the  syringe.  As  regards  idiopathic  cases,  numerous  drugs  have 
been  prescribed,  and  in  many  instances  they  fail  to  give  relief. 
Gowers  recommends  salicylate  of  soda,  and,  in  addition, 
quinine  ;  iodides  and  bromides  may  be  tried.  Nitro-glycerine 
is  often  of  service  when  tinnitus  is  due  to  arterial  tension. 
Hydrobromic  acid  may  also  be  prescribed. 

Auditory  Vertigo  {Meniere's  Disease).  In  this  condition 
there  is  giddiness  and  staggering,  often  accompanied  by 
buzzings  in  the  ears  and  other  signs  of  tinnitus,  together  with 
symptoms  which  somewhat  resemble  epilepsy  {jMit  mal).  The 
patient  is  suddenly  attacked  with  noises  in  the  ear,  accom- 
panied by  reeling  or  staggering  ;  or  the  surrounding  objects 
appear  to  be  turning  round  him.  Occasionally  there  is  slight 
and  temporary  insensibility.  The  attack  passes  off  in  a  few 
minutes,  leaving  the  patient  pallid  and  faint,  with  a  clammy 
skin.    Occasionally  vomiting  supervenes  on  recovery. 

Other  principal  features  of  the  disease  are  the  paroxysmal 
nature  of  the  attacks,  the  constant  direction  in  the  apparent 
movements  of  surrounding  objects,  and  in  the  staggering 
movftments  of  the  patient  himself. 

On  the  supposition  that  the  disease  is  one  which  involves 
the  centres  of  hearing  and  of  equilibrium,  it  is  probable  that 
the  tinnitus  and  vertigo  are  of  the  nature  of  discharge  of 
energy  from  these  centres  ;  and  hence  the  staggering  move- 
ments may  be  forwards  or  horizontal,  according  to  the  serai- 
circnlar  canal  which  is  principally  involved,  whether  vertical 
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or  horizontal.  In  support  of  this  are  the  facts  :  (1)  that 
the  movements  of  the  patient  himself  and  of  surrounding 
objects  are  towards  the  affected  side  ;  (2)  experimental 
research  has  shown  that  lesions  of  semicircular  canals  cause 
disturbances  in  equilibrium,  the  vertigo  varying  in  its 
direction  according  to  the  canal  which  is  injured. 

Treatment. — In  view  of  the  possible  relation  of  Meniere's 
disease  to  epilepsy,  bromide  of  potassium  or  ammonium  should 
be  given  freely  (gi\  xv.  t.d.).  Salicylic  acid  and  gelsemium 
are  also  valuable  remedies.  Blisters,  and  counter-irritation 
by  iodine,  may  be  applied  behind  the  ears. 

The  rules  of  diet  and  general  health  apply  equally  well  to 
this  disease  as  to  epilepsy. 

The  Ninth,  or  Glosso-pharyngeal  Nerve, 

passes  through  the  middle  division  of  the  jugular  foramen,  in 
a  separate  compartment  of  dura  mater,  in  front  of  and  internal 
to  the  tenth  and  eleventh  nerves.  Its  deep  origin  is  from  a 
nucleus  in  the  floor  of  the  fourth  ventricle  below  and  behind 
the  auditory  nerve.  The  nuclei  of  this  nerve  and  of  the  vagus 
and  spinal  accessory  are  really  inseparably  connected. 

The  primary  function  of  this  nerve  is  probably  motor  only 
to  the  middle  constrictor  and  to  the  stylo-pharyugeus  muscles  ; 
and  if  it  has  taste  fibres  they  2Jrobably  come  to  it  from  the 
fifth  through  the  otic  ganglion. 

Owing  to  lesions  which  affect  the  nucleus  of  the  vagus  and 
other  nerves,  in  common  with  the  glosso-pharyngeal,  it  is 
difficult  to  differentiate  which  symptoms  ai'e  due  to  injury  to 
this  latter  nerve.  Anyway,  nuclear  lesions  of  the  glosso- 
pharyngeal are  rare  ;  but  the  trunk  may  be  involved  in  basic 
meningitis  and  cerebral  tumour. 

On  the  supposition  that  it  does  possess  the  function  of 
taste,  we  may  try  this  function  by  acids,  bitters,  and  sweets. 
The  electric  current  applied  to  the  tongue  also  produces  a 
characteristic  metallic  taste.  It  is  inipoi'tant  to  select  such 
tests  as  have  no  odour,  as  much  of  the  function  of  taste 
depends  on  the  odour  of  the  substance.  Vinegar,  quinine,  and 
.sugar  are  the  usual  tests  which  are  used. 
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The  Tenth,  or  Vagus  Nerve, 

arises  from  a  nucleus  in  the  floor  of  the  fourth  ventricle,  external 
to  that  of  the  twelfth.    Its  cortical  centre  is  unknown. 

The  nerve  traverses  the  middle  division  of  the  jugular 
foramen  in  the  same  compartment  as  the  spinal  accessory. 
It  consists  of  sensory  and  motor  fibres,  and  is  distributed 
to  the  pharynx,  a3sophagus,  and  stomach,  and  also  to  the 
larynx,  lungs,  and  heart.  It  is  a  nerve  of  special  function 
principally,  its  motor  fibres  probably  being  communicated  by 
the  spinal  accessory. 

The  nerve  may  be  implicated  by  disease  at  its  nucleus,  at 
its  superficial  origin,  in  its  course,  or  at  its  peripheral  distri- 
bution. 

JSTuclear  lesions  also  usually  involve,  at  the  same  time,  the 
glosso-pharyngeal,  spinal  accessory,  and  hypoglossal  nerves, 
as  in  bulbar  paralysis. 

The  nerve  may  be  compressed  at  its  superficial  origin  by 
tumour  or  by  basic  meningitis. 

In  its  course  down  the  neck  it  may  be  the  subject  of 
surgical  or  other  injuries,  or  it  may  be  compressed  by  a  goitre 
or  other  tumour. 

The  peripheral  distribution  is  very  extensive,  and  conse- 
quently the  affections  of  lesions  are  complex  and  varied.  The 
following  classification,  adapted  from  Osier,  is  perhaps  the  most 
convenient. 

(a)  Pharyngeal  Branches. — Irritation  of  these  nerves  gives 
rise  to  difficulty  of  deglutition,  and  often  causes  the  food  to 
pass  into  the  windpipe.  General  spasm  of  the  pharynx  occurs 
in  hydrophobia  and  occasionally  in  hysteria. 

(b)  Gastric  and  OSsophayeal  Branches. — Lesions  of  these 
nerves  cause  spasm  of  the  gullet,  vomiting,  gastralgia,  and 
other  symptoms  when  the  irritation  is  peripheral.  The 
ga-stric  ciises  of  locomotor  ataxia  are  caused  by  central  stimu- 
lation. 

{c)  Larynfjeal  Branches  supply  the  muscles  of  phonation. 
The  recurrent  nerves  contain  fibres  of  distribution  both  to  the 
abductor  muscles  and  to  their  opponents  the  adductor  muscles. 
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But  in  nearly  all  paralytic  affections  of  the  recurrent  nerves^ 
the  abductors  are  the  first  to  fail,  so  that  the  cord  or  cords  are 
fixed  near  the  middle  line.  This  is  quite  in  keeping  with  the- 
view  expressed  elsewhere  (pp.  484,  717,  768),  that  throughout 
the  body  the  flexors  and  adductors  are  collectively  stronger 
than  the  extensors  and  abductors.  The  most  important 
morbid  conditions  related  with  these  nerves  are  abductor  and 
adductor  paralyses,  which  may  be  unilateral  or  bilateral. 

(i)  Unilateral  Abductor  Paralysis  is  due  to  pressure  on 

one  recurrent  nerve.  Thoracic  tumour,  especially 
aortic  aneurysm,  is  the  most  frequent  cause,  the- 
left  posterior  crico-arytenoid  muscle  therefore  is 
paralysed.  It  occasionally  occurs  on  the  right  side, 
from  malignant  growth  in  the  ojsophagus  pressing 
upon  the  right  i^ecurrent  nerve. 

The  voice  is  hai'sh  and  hoarse,  and  the  affected 
cord  does  not  move  in  inspiration ;  but  dyspncea  is 
not  a  marked  symptom. 

(ii)  Bilateral  Abductor  Paralysis  is  due  to  palsy  of  both 

posterior  crico-arytenoid  muscles.  It  may  be  caused 
by  laryngeal  catarrh,  by  pressure  on  both  vagi  trunks^ 
or  on  both  recurrent  laryngeal  nerves  ;  or  it  may 
be  due  to  a  central  lesion,  as  in  locomotor  ataxia 
and  bulbar  paralysis. 

The  chief  symptoms  are  inspiratory  whistling^ 
stridor,  urgent  dyspncea,  and  loss  of  voice.  The  cord.s 
are  seen  to  be  motionless  and  closely  approximated. 
In  deep  inspiration  they  may  even  touch  each  other. 

(iii)  Adductor  Paralysis  is  caused  by  palsy  of  the  arytenoid 

and  ci-ico-aryteno-lateralis  muscles.     It  occurs  in 
hysteria  and  in  laryngeal  catarrh.    The  patient  is 
aphonic,  and  on  laryngoscopic  examination  the  glottis 
is  found  normally  open,  but  the  cords  fail  to  come 
together  during  the  attempt  at  phonation. 
(d)  Pulmonic  Branches. — Some  supply  the  muscular  coats 
of  the  bronchi ;  others  convey  impulses  up  to  tlie  respiratory 
centre.    The  spasm  of  asthma  is  probably  due  to  a  peripheral 
irritation. 
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Paralysis  or  exhaustion  of  the  medullary  centre  gives  rise 
to  an  alteration  in  the  respiratory  rhythm,  known  as  Cheyne- 
Stokes  Resjnration.  This  phenomenon  '  consists  in  the  occur- 
rence of  a  series  of  inspirations  increasing  to  a  maximum,  and 
then  declining  in  force  and  length  until  a  state  of  apncea  is 
estabhshed.  In  this  condition  the  patient  may  remain  for 
such  a  length  of  time  as  to  appear  to  be  dead,  when  a  low 
inspiration,  followed  by  one  more  decided,  marks  the  com- 
mencement of  a  new  ascending  and  then  descending  series  of 
inspirations '  (Stokes). 

(e)  Cardiac  Branches. — Irritation  of  the  cardiac  branches 
of  the  pneumogastric  causes  slowing  in  the  heart's  action. 
The  stimulus  may  be  supplied  in  the  thorax,  or  in  the  neck,  by 
the  pressure  of  a  tumour.  Compression  of  the  carotids  during 
a  surgical  operation  may  produce  a  similar  effect. 

Extreme  slowness  of  the  heart  (Bradycardia)  occurs  in 
bulbar  disease  and  in  epilepsy.  But  it  may  also  occur  in 
perfectly  healthy  and  athletic  men. 

Rapid  action  of  the  heart  (Tachycardia),  on  the  other 
hand,  occurs  in  paralysis  of  the  vagi. 

There  are  also  some  sensory  fibres  in  the  pneumogastric,  by 
which  the  distress  of  palpitation  and  other  cardiac  distur- 
bances are  conveyed  to  the  sensorium. 

The  Eleventh,  or  Spinal  Accessory  Nerve, 

consists  of  a  spinal  or  motor  portion,  which  arises  from  the  motor 
cells  of  the  cord  as  low  down  as  the  sixth  cervical  nerve,  and 
a  bulbar  or  accessory  portion,  which  rises  by  four  or  five  fasci- 
culi from  the  medulla  in  conjunction  with  the  vagus.  The 
spinal  portion  emerges  between  the  posterior  nerve-roots  and 
the  ligamentum  denticulatum,  then  enters  the  skull  by  the 
foramen  magnum,  where  it  joins  the  accessory  part.  The 
compound  nerve  thus  formed  passes  out  through  the  middle 
compartment  of  the  jugular  foramen. 

The  part  which  is  accessory  to  the  vagus  supplies  the  muscles 
of  phonation  ;  the  other,  or  spinal  portion,  supplies  the  sterno- 
rnastoid  and  that  part  of  the  trapezius  wliicli  is  Ijetween  the  occi- 
put and  the  acromion  of  the  scapula.    Consequently  tlie  nucleus 
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of  the  accessory  portion  may  be  involved  in  medullary  lesions  ; 
the  nuclei  of  the  spinal  portion  may  be  implicated  in  degene- 
ration of  the  anterior  cornua  of  the  cervical  grey  matter. 

The  main  trunk  is  liable  to  pressure  from  meningitis  or 
tumours. 

The  symptoms  of  disease  of  the  accessory  part  are  those 
of  laryngeal  palsies  (see  p.  666). 

Disease  of  the  cervical  portion  causes  paralysis  of  the 
sterno-mastoid  and  trapezius  of  the  same  side.  If  the  nerve  be 
impinged  upon  between  its  exit  from  the  jugular  foramen  and 
its  piercing  the  sterno-mastoid  muscle,  both  this  muscle  and 
the  trapezius  would  be  affected.  The  trapezius  alone  may  be 
palsied  by  lesion  of  the  nerve  during  its  passage  through 
the  posterior  triangle  of  the  neck. 

When  the  symptoms  are  complete,  the  patient  can  only 
rotate  the  head  to  the  opposite  side  with  difficulty  ;  the  fold 
of  the  neck  is  flattened  or  hollowed  ;  the  shoulder  drops  ; 
the  patient  cannot  shrug  ;  the  lower  angle  of  the  scapula  is 
rotated  towards  the  spinal  column  by  the  unopposed  action 
of  the  levator  anguli  and  the  rhomboids  ;  and  the  arm  can- 
not be  raised  above  the  head,  since  the  scapula  is  no  longer 
fixed  for  the  deltoid  to  act  upon. 

Atrophy  and  degenerative  changes  occur  in  the  paralysed 
muscles  if  the  nerve  injury  is  permanent. 

The  Twelfth,  or  Hypoglossal  Nerve, 

arises  from  a  long  nucleus  in  the  lower  third  of  the  floor  of 
the  medulla,  close  to  the  middle  line.  This  nucleus  is  con- 
tinuous with  the  anterior  cornual  cells  of  the  cord. 

The  cortical  centre  is  in  the  lower  extremity  of  the  as- 
cending frontal  convolution,  immediately  behind  the  vertical 
limb  of  the  Sylvian  fissure. 

The  nerve  pierces  the  dura  mater  in  two  bundles,  whicii 
unite  as  they  traverse  the  anterior  condyloid  foramen.  This 
nerve  supplies  directly,  or  indirectly  by  its  descending  branch, 
almost  all  the  muscles  which  are  attaclied  to  the  hyoid  bone. 

A  lesion  above  the  nucleus  causes  palsy  of  tlie  tongue  on 
the  opposite  side,  and  hemiplegia  ;  but  the  paralysed  nmscles 
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of  the  tongue  neither  waste  nor  lose  their  electrical  reac- 
tions. 

A  nuclear  lesion  may  occur  in  bulbar  paralysis.  Usually 
the  lesion  and  its  effects  are  symmeti'ical,  since  the  nuclei  are 
closely  approximated  to  each  other. 

The  superficial  root  and  trunk  of  the  nerve  may  be 
involved  in  meningitis,  tumour  of  the  base  of  the  brain,  or 
in  disease  of  the  occipital  bone. 

The  tongue  is  paralysed  on  the  side  opposite  to  the  lesion 
in  cortical  disease  ;  but  on  the  same  side  as  the  lesion  in 
medullary  disease.  When  the  organ  is  protruded,  it  is  pushed 
over  to  the  palsied  side  by  the  healthy  muscles  of  the  opposite 
side  ;  and  it  may  present  fibrillar  movements.  Speech  is  not 
much  affected. 

Atrophy  of  the  tongue  ensues  on  nuclear  disease.  It  is 
specially  shown  in  the  mucous  membrane,  which  becomes 
wrinkled. 

In  bilateral  (nuclear)  disease  the  tongue  is  symmetri- 
cally atrophied,  and  lies  motionless  on  the  floor  of  the  mouth. 
Speech  and  mastication  are  necessarily  impaired. 
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ANATOMY 

The  spinal  cord  is  from  fifteen  to  eighteen  inches  long.  It 
extends  from  the  margin  of  the  foramen  magnum  above,  to 
the  lower  part  of  the  first  lumbar  vertebra  below.  At  birth 
it  extended  to  the  third  lumbar  vertebra ;  but  the  bones 
growing  faster  than  the  cord,  it  appears  in  the  adult  as  though 
the  cord  had  been  drawn  upwards,  with  the  result  that  the 
nerves  arise  from  the  cord,  not  opposite  their  intervertebral 
foramina,  but  at  points  varying  from  one  to  three  vertebrre 
higher  up. 

The  shape  of  the  cord  is  cylindrical,  but  slightly  flattened 
from  before  backwards.  It  presents  two  enlargements  :  a 
cervical  bulb  which  extends  from  the  third  cervical  to  the  first 
dorsal  vertebra,  and  a  lumbar  bulb  which  extends  from  the 
tenth  dorsal  vertebra  to  the  end  of  the  cord,  being  largest 
opposite  the  last  dorsal  vertebra.  Tliese  enlargements,  which 
are  absent  in  the  fretus,  develop  with  the  growth  of  the  limbs. 

The  cord  is  invested  by  the  vascular  pia  mater,  wliich 
extends  into  its  anterior  fissure  ;  and  is  further  enveloped  by 
the  dura  mater,  the  space  between  the  two  coats  being  regarded 
as  a  cavity  lined  by  serous  membrane,  or  arachnoid. 

The  dura  mater  differs  considerably  from  that  of  the 
brain.  Thus,  it  does  not  contain  venous  sinuses  ;  it  does  not 
act  as  periosteum  to  the  \-ertebr;fi  ;  it  is  less  firmly  attached 
to  bone  ;  and  between  the  memorane  and  the  bony  neural 
canal  is  a  well-marked  space  wliich  contains  areolar  tissue, 
fat,  blood-vessels,  and  lymphatics. 

In  transverse  sections  of  the  cord  it  will  be  seen  that  the 
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superficial  parts  of  the  cord  are  composed  of  white  matter, 
•which  consists  for  the  most  part  of  nerve  fibres  {^hj  *o  I's^ 
an  inch)  which  run  longitudinally,  whilst  the  interior  of  the 
cord  is  composed  of  grey  matter  which  is  especially  developed 
in  the  cervical  and  lumbar  bulbs.  The  nerve-fibres  are  held 
together  by  a  fine  connective  tissue  or  neuroglia,  which  also  con- 
tains many  granular  bodies  or  modified  connective-tissue  cells. 

Two  obvious  fissures  are  also  seen,  the  anterior  and 
posterior  median,  which  divide  the  cord  into  two  sym- 
metrical halves,  connected  by  a  white  and  a  grey  com- 
missure at  the  bottom  of  the  anterior  and  posterior  fissure 
respectively. 

Secondary  fissures  foi'med  by  the  lines  of  exit  and  of  entry 
of  the  anterior  and  the  posterior  nerve  roots,  divide  each  half 
of  the  cord  into  three  primary  columns,  viz.  the  anterior,  the 
lateral,  and  the  posterior. 

The  anterior  column  is  again  subdivided  into  an  internal 
column  of  Tiirck,  or  the  direct  pyramidal  tract,  and  a  column 
which  is  between  this  and  the  anterior  nerve  roots. 

Similarly  the  posterior  column  is  subdivided  into  an 
internal  fasciculus  of  Goll,  and  an  external  column  of  Burdach 
or  posterior  root-zone.  In  the  posterior  median  column  of 
Goll  the  connective  tissue  is  most  abundant.  This  is  impor- 
tant, as  in  some  instances  a  normal  histological  appearance 
has  been  mistaken  for  a  pathological  change. 

The  lateral  column  also  consists  of  at  least  four  distinct 
bundles  of  fibres,  viz.  :  (i)  the  Crossed  Pyramidal  Tract  ; 
<ii)  the  Direct  Cerebellar  Tract  ;  (iii)  the  Antero-Lateral 
AscENDiyr;  Tract  ;  and  (iv)  a  Small  Tract,  the  function  of 
which  is  unknown,  and  which  skii'ts  the  outer  surface  of 
the  grey  matter  between  the  horns. 

(i)  The  Crossed  Pyramidal  Tract,  the  most  important, 
is  situated  between  the  grey  matter  and  the  direct  cerebellar 
tract.  It  contains  nearly  all  the  fibres  from  the  opposite  an- 
terior medullary  pyramid.  It  is  a  large  bundle  in  the  upper 
parts  of  the  cord,  but  dwindles  as  it  reaches  the  lumbar  region, 
where  it  becomes  superficial,  and  is  found  immediately  external 
to  the  posterior  horn. 
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(ii)  The  Direct  Cerebellar  Tract  is  situated  on  the  lateral 
surface,  and  therefore  external  to  the  preceding.  It  conducts 
impressions  to  the  cerebellum. 

(iii)  The  Ascending  (Antero -Lateral)  Tract  is  situated 
immediately  in  front  of  the  crossed  pyramidal  tract,  and  con- 
ducts impressions  upwards  probably  to  the  cerebellum. 


Direct  pyramidal  tract 


Fig.  31. — Diagbam  of  descending  degenekations. 
(Lesion  below  decussation) 


Antero-lateral  tract  of 
Gowers  and  Haddeu 


Direct  cerebellar  tract 


Posterior  median  tract 

Fig.  32. — Diagram  of  ascending  degenerations 

(iv)  The  Fourth  Fasciculus  is  immediately  external  to 
the  outer  surface  of  the  grey  matter,  being  limited  externally 
by  the  crossed  pyramidal  tract.  As  stated,  its  function  is 
not  definitely  known,  but  it  may  possibly  be  commissural. 

The  direct  pyramidal  tracts  contain  those  motor  fibres  from 
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the  brain  which  have  not  decussated  at  the  medulla  ;  they 
are  not  found  below  the  mid-dorsal  region.  In  the  posterior 
columns,  those  fibres  which  constitute  the  posterior  median 
fasciculus  of  Goll  are  in  direct  continuity  with  the  posterior 
nerve  roots  and  undergo  degeneration  after  destructive 
lesion  of  these  nerve  roots  ;  whilst  the  postero-external  fasci- 
culus contains  such  fibres  of  the  posterior  nerve  roots  as  do 
not  immediately  enter  the  grey  matter.  After  entering 
the  grey  matter  they  decussate  across  the  middle  line  imme- 
diately, except  in  the  lower  third  of  the  cord  ;  here  they  run 
up  some  little  distance  before  crossing  over. 

It  will  thus  be  seen  that  in  each  half  of  a  given  segment 
of  the  cord  descending  lesions,  the  result  of  injury  to  the  motor 
centres  of  the  brain,  may  manifest  themselves  by  Wallerian 
degeneration  in  two  distinct  tracts,  viz,  the  crossed  and  the 
direct  pyramidal.  According  to  Sherrington,  there  is  a  third 
antero-lateral  tract  which  is  situated  between  the  surface  of 
the  cord  and  the  anterior  horn.  It  is,  however,  so  difiuse,  and 
mixed  up  with  others  '  that  it  hardly  deserves  to  be  called 
a  tract '  (see  fig.  31). 

Similarly,  ascending  lesions  from  injury  to  the  cord  are 
sho^vn  in  three  tracts,  viz.  :  the  posterior  median,  the  direct 
cerebellar,  and  the  ascending  antero-lateral  tract  of  Gowers 
and  Hadden  (see  fig.  32). 

The  grey  matter  is  arranged  in  two  crescent-shaped  masses 
joined  by  a  transverse  commissure.  Each  crescent  has  two 
well-marked  homs,  anterior  and  posterior  ;  the  posterior  is 
long  and  narrow,  and  comes  to  the  surface  at  the  posterior 
lateral  fissure  ;  the  anterior  is  rounded  ;  it  does  not  come  to 
tJie  surface,  only  extending  to  the  rootlets  of  the  anterior  nerve 
roots.  The  outer  .side  of  each  crescent  is  rugged  in  appearance, 
enclosing  a  few  tubules  of  the  white  matter.  The  grey  com- 
missure ia  situated  at  the  bottom  of  the  posterior  median 
fissure  ;  it  contains  a  small  canal  or  ventricle,  which  extends 
from  the  calamus  scriptorius  above,  to  the  lower  extremity  of 
'>f  the  cord. 

Tn  the  grey  substance  the  fibres  are  half  the  diameter 
of  those  in  the  white  portions.    They  constitute  a  complete 
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interlacing  network,  embedded  in  which  are  found  the  large 
multipolar  cells,  each  cell  containing  a  nucleus  and  a  bright 
nucleolus.  These  cells  are  for  the  most  part  arranged  in  three 
groups,  viz.  :  (i)  in  the  anterior  horn  ;  (ii)  in  the  middle  and 
towards  the  inner  aspect  (posterior  vesicular  column)  ;  and  (iii) 
also  in  the  middle,  but  towards  the  outer  surface  of  the  grey 
matter  (tractus  intermedio-lateralis). 

The  function  of  the  grey  matter,  so  far  as  our  knowledge 
goes,  is  to  aiford  a  presiding  trophic  influence  over  the  skin 
and  viscera.  The  group  of  cells  in  the  anterior  horns  is 
concerned  in  reflex  actions  and  in  the  nutrition  of  joints  ; 
they  also  act  as  trophic  centres  for  muscles  and  their  motor 
nerves. 

Thus  the  cord,  as  a  whole,  is  the  great  channel  by  which 
motor  and  sensory  impulses  are  conveyed  from  and  to  the 
brain  ;  it  contains  the  centres  for  many  important  reflex  acts, 
some  of  which  are  controlled  by  the  higher  centres  in  the 
brain,  others  again  which  are  without  such  control  ;  it  is  also 
the  seat  of  trophic  centres  for  the  muscles,  bones,  and  joints 
of  the  trunk  and  limbs,  and  for  the  viscera.  Besides,  it  has  the 
centres  for  the  sexual  organs,  bladder  and  rectum,  and  the 
vaso-motor  actions. 

It  is  to  be  regarded  not  so  much,  therefore,  as  an  elongated 
mass  of  nerve  tissue,  as  a  chain,  each  segment  or  link  of  which 
acts  not  only  as  a  conductor  of  impulses,  but  also  as  a  centre 
by  itself  with  defijiite  functions,  with  afiferent  and  eflierent 
nerves  in  connection. 

An  admirable  succinct  description  of  the  cord  and  its 
functions  is  found  in  Suckling's  '  Diagnosis  of  Diseases  of 
the  Nervous  System.' 

The  following  table,  copied  from  Gowers'  '  Diseases  of  the 
Spinal  Cord,'  will  also  be  found  useful  to  the  student.  It 
shows  '  the  approximate  relation  to  tlie  spinal  nerves  of  the 
various  motor,  sensory,  and  reflex  functions  of  the  spinal  cord,' 
and  will  be  found  of  great  value  in  localising  transverse  lesions 
at  different  levels. 
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SPINAL  MENINGITIS 


Definition.  Inflammation  of  tlie  membranes  of  the  spinal 
conl. 

Causation. — Jt  may  result  from  tlie  effects  of  blows,  or 
fails,  or  of  variou.s  injuries  to  the  spine.  It  may  also  be 
secondary  to  the  influence  of  new  growth,  cold,  or  to  some 
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constitutional  disease,  such  as  rheumatism,  gout,  syphilis,  or  to 
some  specific  fever.  The  majority  of  cases,  however,  appear  to 
be  secondary  to  injury  or  disease  of  the  \  ertebral  column,  such 
as  fractures  or  caries.  Occasionally  it  may  be  secondary  to  an 
acutely  spi-eading  bedsore.  Lastly,  it  may  occur  as  a  primary 
disease,  without  any  known  cause,  other  than  that  the  subjects 
are  weakly,  and  liable  to  any  form  of  inflammation. 

Pathology. — Two  varieties  are  usually  described,  which 
are  based  entirely  on  anatomical  relations.  Thus,  that  form 
in  which  the  infiammation  begins  internally  to  the  dura- 
mater  sheath  is  spoken  of  as  wi.  interna  ;  whilst  that  which 
commences  external  to  the  dura  mater,  involving  it  and  ex- 
tending to,  or  indeed  originating  in  the  packing  of  fat  and 
areolar  tissue  between  it  and  the  vertebrie,  is  known  as  in.  ex- 
terna or  pachymeningitis. 

The  internal  variety  may  be  diffuse,  extending  over  a  large 
area  of  spinal  cord,  and  probably  always  extends  to  the  dura 
mater  if  the  patient  survive  any  length  of  time. 

Meningitis  externa,  on  the  other  hand,  whilst  it  may  be 
diffuse,  may  also  be  limited  to  a  comparatively  small  area,  the 
inflammation  apparently  .spending  its  force  in  the  peridui-al 
.space. 

"Whichever  form  of  meningitis  occurs,  the  pathological 
processes  are  much  the  same.  Three  stages  are  usually  de- 
scribed. 

The  first  stage  is  characterised  by  marked  hypenemia  of 
the  membranes.  The  pia  mater  especially  shows  this.  It  is 
red,  its  capillaries  injected,  and  here  and  there  presents 
punctiform  ecchymoses,  or  more  extensive  extravasations. 
The  arachnoid  shows  a  similar  change,  but  in  a  less  obvious 
degree.  The  congestion  also  at  times  extends  to  the  capil- 
laries which  ramify  from  its  surface  towards  the  interior.  In 
the  second  stage  there  is  generally  a  sero-purulent  exudation, 
with  fibrinous  deposit  on  the  membranes  and  cord.  The  pia 
mater  and  arachnoid  consequently  become  thickened  and 
opaque  ;  the  surface  of  the  cord  is  somewhat  rough  and  sticky, 
from  fibrinous  exudation,  this  being  mo.st  pronounced  at  its 
posterior  surface.    The  cord  itself  on  section  is  seen  to  be 
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cedematous  and  somewhat  paler  than  normal  (meningo-mye- 
litis). 

The  third  stage  terminates  either  in  absorption,  or  in 
adhesion  with  thickening  of  the  membranes,  and  chronic 
inHammatory  changes  of  the  surface  of  the  cord  (sclerosis). 
If  absorption  occurs,  the  vessels  become  less  turgid,  the  sero- 
purulent  fluid  dries  up,  leaving  the  membranes  here  and  there 
thickened,  and  perhaps  adherent. 

When  the  inflammation  is  limited  to  the  dura  mater  and 
parts  external  to  it,  the  inflammatory  products,  usually 
purulent,  extend  to  a  variable  distance  up  and  down  the 
vertebral  canal.  In  caries  it  is  not  infrequently  limited 
to  the  immediate  locality  of  the  affected  vertebrte.  The 
inflammation  causes  absorption  of  the  fatty  and  areolar 
tissues  surrounding  the  cord  ;  and  usually  pus  in  greater  or 
smaller  quantities  forms  in  this  space.  Occasionally  the  con- 
gestive process  extends  inwards  to  the  pia  mater  ;  but  more 
usually  causes  annular  thickenings  of  cicatricial  tissue,  which 
may  cause  compression  of  the  cord  and  subsequent  ascending 
and  descending  degenerations,  or  give  rise  to  permanent 
adhesions  to  the  vertebrte. 

Symptoms. — In  the  internal  form  of  meningitis  the  sym- 
ptoms are  usually  sudden  in  their  onset  and  well  marked. 
The  initial  stage  is  characterised  by  well-marked  rigors,  a 
quick  pulse,  and  high  fever.  These  are  succeeded  by  symptoms 
jKjinting  to  irritation  or  compression  of  the  nerve  roots. 
Thus  we  find  pains,  severe  and  deep  in  the  back,  extending 
down  the  spinal  column,  and  radiating  to  the  trunk  generally, 
and  limbs.  These  pains  are  intensified  by  the  slightest  move- 
ments of  limbs  or  body,  and  are  accompanied  by  twitchings  or 
rigid  spasms  of  the  muscles  of  the  neck  and  back,  and 
possibly  also  of  the  extremities,  due  to  irritation  of  the 
anterior  nerve  roots  and  lateral  columns  of  the  cord. 

Subsequently,  from  compression  of  the  nerve  roots  by 
the  serous  eflusion,  paralysis  ensues,  })oth  motor  and  sensory, 
and  loss  of  reflexes.  Exaggeration  oi-  other  modifications 
of  these  symptoms  will  depend  on  the  locality  of  the  inflam- 
mation if  it  be  a  limited  one.    Thus  when  the  cervical  regiorv 
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is  affected  as  far  up  as  the  medulla,  we  should  expect  to  find 
stiffness  of  the  muscles  of  the  neck,  with  retraction  of  the 
head,  difficulty  in  swallowing,  an  irregular  jDulse,  embarrassed 
breathing,  and  pains,  with  spasmodic  movements,  in  the  muscles 
of  the  arms.  If  the  dorsal  region  is  involved,  it  would  give 
rise  to  pains  extending  to  the  abdominal  walls  and  to  the 
lower  limbs,  stiffness  in  the  muscles  of  the  back,  and  tension 
of  the  muscular  belly  walls.  Affection  of  the  lumbar  region 
would  be  principally  indicated  by  paralysis  of  the  bladder 
and  rectum,  with  hyperfesthesia  over  the  hypogastric  region. 

The  symptoms  of  m.  externa  are  much  the  same.  There 
are  severe  pains  in  the  back  and  limbs,  inci-eased  on  movement. 
There  is  tenderness  over  the  spinous  processes,  especially  at 
the  area  of  lesion,  if  it  be  a  local  one.  This  is  soon  followed 
by  hyperajsthesia,  and  possibly  by  anajsthesia,  paralysis  of 
muscles,  the  rapid  formation  of  bedsores,  and  other  symptoms 
which  point  to  irritation  and  injui-y  of  nerve  roots. 

The  formation  of  pus  may  cause  symptoms  of  compression 
of  the  surface  of  the  cord,  viz.  flaccidity  and  palsy  of  muscles, 
loss  of  all  reflexes,  together  with  pi-ofuse  sweating,  rigors,  and 
an  extremely  high  temperatui-e  (105-  to  107°),  as  in  pyaimia. 

Prognosis. — Generally  unfavourable.  Comparatively  few 
recover.  In  the  severe  acute  type,  death  occurs  in  a  few  days, 
usually  from  asphyxia.  It  may,  however,  run  a  chronic  course 
and  prove  fatal  by  asthenia. 

Diagnosis. — (1)  Froji  Myelitis. — In  this  disease  the  early 
and  complete  motor  paralysis  is  the  chief  symptom.  There  is 
no  spasm  or  rigidity  of  the  dorsal  muscles  ;  the  febrile  symptoms 
are  less  pronounced  ;  nor  is  there  such  marked  pain  in  the  back 
extending  to  the  limbs. 

(2)  From  Tetanus. — Here  the  musiailar  spasms  are  more 
violent,  sudden,  and  general ;  they  also  involve  the  masseters, 
and  there  is  trismus.  Intermissions  of  spasm  are  common  ;  but 
hypera^sthesia  andanresthesia,  in  any  marked  degree,  are  absent. 

Treatment.— Perfect  rest  in  bed  ;  the  patient  should  lie  in 
such  position  as  is  found  to  be  attended  by  least  pain  and  dis- 
comfort. The  bowels  slioukl  be  purged.  Vor  this,  mercury 
is  the  best  drug,  as  it  appears  at  the  same  time  to  ciieck  the 
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inflammatory  progress.  Give  it  in  repeated  small  doses  until 
the  t>-ums  become  soft.  Gowers  recommends  the  oleate  of 
mercury  iubbed  along  the  spine.  In  the  early  stages,  dry  cup- 
ping, leechings,  or  blisterings  to  the  spine  should  be  ordered. 
Hot  baths  and  packings  have  also  been  recommended,  but  we 
cannot  advocate  this  treatment  in  the  face  of  the  exquisite 
torture  caused  by  movements.  Morphia  or  opiates  are  not 
contra-indicated ;  on  the  other  hand,  they  afford  immense 
relief,  and  procure  sleep.  Iodides  may  be  given  when  the 
acute  symptoms  have  passed  away.  But  their  influence  in 
removing  the  products  of  inflammation  is  problematical. 

The  further  points  to  be  remembered  are  the  avoidance  (if 
possible)  of  bedsores,  and  regular  attention  to  the  urinary 
bladder. 

MYELITIS 

Definition. — Inflammation  of  the  spinal  marrow.  The 
term  is  generally  restricted  to  the  acute  type. 

Causation. — Often  obscure.  (1)  It  may  supervene  as  the 
result  of  direct  exposure  to  cold  or  to  heat ;  after  (2)  severe 
exertion  ;  (3)  from  the  eflects  of  injuries  to  the  cord  ;  or  (4) 
from  inflammatory  extensiotis,  secondary  to  carious  vertebrfe 
or  to  spinal  meningitis.  (5)  It  may  be  a  sequel  of  specific 
fevers,  such  as  typhoid,  diphtheria. 

Pathology. — The  inflammation  may  only  extend  to  a 
certain  depth  in  the  cord,  or  it  may  be  limited  to  a  complete 
narrow,  transverse  lesion  ;  or  horizontally  to  one  half  of  the 
cord  ;  or,  finally,  it  may  be  diffuse,  involving  the  cord  to  a 
more  or  less  considerable  vertical  extent. 

It  may  commence  in  and  be  limited  to  the  superficial 
surfaces  of  the  cord,  when  secondary  to  meningitis,  or  it  may 
commence  in  the  grey  matter.  The  latter  is  more  frequent  in 
idiopathic  myelitis. 

Tlie  microscopical  changes  are  diflicult  to  follow  beyond 
the  congestive  and  exudative  stages.  The  capillaries  are 
erigorged  ;  .serous  exudation  takes  place  in  tlie  perivascular 
spaces,  followed  by  migration  of  blood  corpuscles  botli  red  and 
white.    The  cord  at  this  stage  is  somewhat  red  on  section. 
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The  subsequent  result  of  the  inflammatory  changes  is  seen  in 
the  acute  softening  which  takes  place.  At  the  part  inflamed 
the  marrow  becomes  pulpy,  or  even  creamy,  in  consistence  ; 
it  easily  breaks  clown  under  a  stream  of  water ;  large 
hsemorrhages  occur  as  a  result  of  the  want  of  support  to  the 
vessels,  and  the  cord  is  thus  completely  disorganised.  Tlie 
formation  of  pus  is  rare,  although  it  may  occur.  It  is  much 
more  frequent  in  encephalitis,  but  in  myelitis  it  is  probable 
that  tlie  patient  dies  too  soon  for  pus  formation  to  take  place. 

Symptoms. — The  onset  of  the  disease  may  be  terribly 
sudden  (acute),  or  it  may  supervene  gradually  (chronic).  The 
typical  symptoms  are  most  marked  in  an  acute  case  of  trans- 
verse myelitis,  and  are  such  as  would  accord  with  our  know- 
ledge of  the  various  functions  of  the  cord.  Thus  the  patient 
complains  of  general  malaise  ;  tenderness  of  vertebra}  over  the 
site  of  the  lesion  ;  pain  in  the  back,  or  girdle  pains,  with  a  ting- 
ling or  numbness  or  a  sense  of  cold  in  the  limbs,  together  with 
twitchings  or  convulsions  in  the  muscles.  There  is  at  the 
same  time  a  .sliglit  febrility  (100°  to  102°).  Then,  in  a  few 
hours,  there  is  motor  and  sensoiy  paralysis  of  the  legs  and  all 
those  parts  whose  nervous  supj^ly  is  from  the  cord  below  the 
seat  of  inflammation. 

{Motor)  All  the  muscles  which  are  supplied  by  the  nerve 
cells  of  the  anterior  cornua  at  the  seat  of  lesion,  and  all 
muscles  supplied  by  nerves  below  this,  are  paralysed.  Those 
muscles  supplied  from  the  afiected  area  of  the  cord  rapidly 
waste  and  lose  their  faradic  contractility  ;  but  wasting  and 
altered  electrical  reactions  do  not  occur  in  those  muscles 
supplied  from  below.  The  patient  has  loss  of  control  over 
the  sphincters  ;  and  the  urine  becomes  alkaline. 

If,  howevei-,  the  lesion  is  in  the  lumbar  region,  the  ui-ine 
becomes  decomposed  fi'om  cystitis  ;  if  the  lesion  be  above  the 
lumbar  region,  the  reflex  defiecatory  acts  take  place  entirely 
without  control  or  knowledge. 

{Sensory)  Paralysis  of  sensation  is  eai-ly  and  complete  below 
the  lesion,  and  in  the  ai-ea  supplied  by  the  inflamed  segment. 
At  the  upper  level  of  the  lesion  there  is  hypera^sthesia,  due  to 
iri'itation  of  the  sensory  noi'ves  here  ;  thus  liypencsthesia extends 
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to  the  arms  in  cen'ical  myelitis,  to  the  legs  in  lumbar  myelitis, 
whilst  in  dorsal  myelitis  there  is  a  band  of  hypera^sthesia  round 
the  trunk  -which  would,  as  it  were,  represent  the  position  of  dorsal 
limbs.  Further,  bedsores  rapidly  form,  owing  to  the  mechanical 
pressure  on  parts  thinly  covered  by  skin  and  muscle,  and  also 
owing  to  trophic  changes  in  those  parts  supplied  from  the 
inHamed  cord  :  in  other  words,  a  peripheral  lesion.  The  reflexes 
also  give  valuable  evidence.  Those  above  the  lesion  are  normal, 
those  springing  from  the  level  of  the  lesion  are  lost,  whilst 
those  below  are  increased.  The  parts  which  are  paralysed  are 
wanner  than  normal,  owing  to  vaso-motor  paralysis.  Death 
occui-s  usually  in  a  few  days  ;  or  it  may  be  postponed  for  some 
weeks  or  months,  when  the  patient  succumbs  from  exhaustion. 
Previously  to  this,  however,  degeneration  of  the  pyramidal 
tracts  below  the  lesion  has  occurred,  as  evidenced  by  rigidities 
and  contractions.  The  above  description  will  apply  to  the 
ordinary  fonn  of  transverse  myelitis  ;  but  the  extent  and 
severity  of  the  symptoms  will,  of  course,  vary  according  to  the 
locality  and  intensity  of  the  inflammation. 

Prognosis. — Nearly  always  unfavourable.  Considerably 
influenced  by  (1)  Region  of  Lesion. — If  in  the  cervical 
region,  it  is  of  bad  omen.  If  in  the  dorsal  region,  the 
outlook  is  fairly  favourable ;  whilst  in  the  lumbar  region 
the  prognosis  is  again  gloomy,  but  not  so  bad  as  if  in  the 
cervical  cord.  (2)  Lateral  Extent  of  Lesion. — When  the  grey 
matter  is  involved,  the  pi  ognosis  is  unfavourable,  owing  to  the 
appearance  of  bedsores  and  other  trophic  changes.    (3)  Vertical 

I  Extent  of  Lesion. — Obviou.sly  the  greater  length  of  cord  affected, 
the  more  .severe  the  symptoms  and  the  greater  the  danger. 
Exception  must  be  made  in  the  cases  of  cer'vical  myelitis  due 
to  caries.    Cases  not  unfrequently  recover  after  ankylosis  of 

I     vertebra;  has  taken  place. 

Diagnosis. —  FitoM  Spinal  Meninoitis. — In  this  latter 
di.sease  intense  shooting  pains  in  the  course  of  the  compressed 
nerves,  together  with  muscular  spasms,  which  increase  the 
pains,  are  the  most  pronounced  .symptoms.  The  muscles  also 
are  not  so  profoundly  paralysed  ;  and  absolute  ana'sthesia  is, 
perhaps,  never  found.    As  to  the  probable  cause  of  the  myelitis, 
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it  may  be  observed  that,  as  a  rule,  in  the  idiopathic  foi'in,  re- 
sulting from  colds  and  fevers,  loss  of  sensation  is  the  earliest 
and  most  marked  symptom  (grey  matter)  ;  whilst  in  those  cases 
which  are  secondary  to  extension  from  bone  or  meninges,  loss 
of  motion  precedes  that  of  loss  of  sensation. 

Spiiml  Cord 


Tender  spines 


Reflexes  normal 

Baud  of  hyperresthesia 
Muscles  palsied,  waste,  and 
Lose  theii'  electrical  reactions 
Eeflexes  lost 
V  Sensation  lost 

Muscles  palsied 

Do  not  waste 

No  loss  of  elec- 
trical reactions 

Eeflexes  increased 

Sensation  lost 

Bedsores 

Temperature  above  rest  of  body 


Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 


ElG.  33.  DlAOKAM  TO  ILLUSTRATE  SYHrPTOJIS  IN  TR.^NSVERSE  ItYEMTIS. 

The  darkened  portion  represents  the  seat  ok  lesion 

Treatment. — The  patient  should  be  placed  on  a  water-bed, 
and  should,  if  possible,  have  the  pelvis  raised,  or  he  should  lie 
prone  on  his  face.  Scrupulous  attention  to  cleanliness  and 
other  methods  to  avoid  the  formation  of  bedsoi'es,  are  im- 
perative. We  may  order  ice-bags  to  the  spinal  column,  or  apply 
dry  cupping,  blisters,  or  even  the  actual  cautery  over  tlie  lesion, 
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-svith  a  view  to  arrest  inflammation.  On  similar  grounds,  ergot 
and  belladonna  may  be  given  so  as  to  produce  contraction  of  the 
vessels  of  the  cord.  Purgatives  are  necessary  from  time  to  time, 
and  the  bladder  must  be  periodically  relieved  by  catheter.  Any 
tendency  to  cystitis  should  be  obviated  by  repeated  washings  out 
of  the  bladder  with  weak  acids  or  other  suitable  application.  The 
exhibition,  by  the  mouth,  of  benzoate  of  ammonia — which,  by 
its  decomposition,  keeps  the  urine  acid — is,  however,  preferable 
to  the  use  of  the  catheter.  In  the  later  stages,  if  the  patient 
survive  so  long,  we  may  prescribe  strychnia  to  counteract  the 
ana?mia  of  the  cord.  A  generous  dietary  should  be  allowed, 
supplemented  by  iron  tonics,  cod-liver  oil,  or  preparations  of 
the  phosphates. 

Hemilateral  Myelitis 

Definition. — Inflammation  of  one  half  of  the  horizontal 
plane  of  the  spinal  cord. 

Symptoms. — The  symptoms  are  much  the  same  as  those 
attending  complete  myelitis,  with  certain  modifications  which 
are  accounted  for  by  the  histological  arrangements  and  the 
functions  of  the  fibres  in  the  cord.  Thus — (1)  (Motor)  there  is 
paralysis,  on  the  same  side  as  the  lesion,  of  all  muscles  which 
are  supplied  by  the  cord,  from  the  point  of  inflammation 
downwards  ;  and  those  muscles  which  are  supplied  by  the 
affected  portion  of  the  cord  eventually  atrophy  and  present 
qualitative  electrical  changes.  (2)  (Sensory)  There  is  com- 
plete ana-sthesia,  on  the  opposite  side,  of  all  parts  below  the 
lesion  ;  whilst  on  the  same  side  there  is  hyperajsthesia.  The 
cause  of  this  latter  phenomenon  is  as  yet  obscure  ;  but  the  pain 
profluced  by  even  gently  touching  the  skin  on  the  same  side  is 
often  most  intense.  In  addition,  tliere  is  a  symmetrical  band 
of  anjesthesia  extending  round  the  body  at  the  level  of  the 
lesion.  This  is  easily  understood  when  it  is  remembered  that 
the  sensory  fibres  run  into  the  conl  and  decus.sate  at  diflTerent 
levels  ;  and  therefore  a  myelitis,  however  narrow,  would  arrest 
sensory  impulses,  not  only  from  the  opposite  side,  but  also 
those  conveyed  \>j  nerves  of  the  same  side  which  have  not  yet 
decussated.    Ther  e  is  also  a  symmetrical  band  of  hypera'sthesia, 


684 


DISEASES  OF  THE  SPINAL  CORD 


immediately  above  the  lesion,  conveyed  by  the  extension  of 
inflammatory  irritation  to  the  sensory  nerves  there.  The 
reflexes  of  the  inflamed  segment  ai-e  lost ;  those  which  pass 
through  the  cord  below  it  are  increased.  There  is  heat  from 
vaso-motor  paralysis  on  the  same  side  as  the  lesion.  (See 
diagram,  modified  after  Gowers.) 

Spinal  Cord 


Beflexes  normal 

Band  of  hyperBesthesia 

Band  of  ansstliesia 

Eeflexes  lost 

Motor  palsy 

Hyper»sthesia 

Eeflexes  increased 

Temperature  above  the 
rest  of  the  body 


I 


Do. 

Do. 

Band  of  anajsthesia 

Motor  power  unaffected 

Anassthesia 

Beflexes  unaffected 

Temperature  same  as  the 
rest  of  the  body 


Fig.  34. — Diagram  to  illustrate  symptoms  in  hejulatebal  myelitis 
Treatment. — As  in  the  ordinary  transverse  form. 


ACUTE  ASCENDING  PARALYSIS  (Landry's  Paealysis) 

Definition. — A  jDrogressive,  acute  paralysis,  commencing 
in  the  lower  extremities,  thence  extending  to  the  trunk  and 
upper  limbs,  and  causing  death  by  involving  those  parts  and 
organs  which  are  supplied  by  the  medulla. 

This  disease  does  not  appear  to  be  an  actual  disorder  of 
the  cord,  but  it  is  considered  here  for  convenience. 

Causation. — Age  ami  Sex. — Most  frequent  in  early  man- 
hood, between  twenty  and  forty  years  of  age.  Occasionally 
but  rarely  seen  in  women  and  children.  It  is  met  with 
during  convalescence  from  small-pox,  typhoid,  dip/ilheria,  or 
other  specific  fevers.  It  has,  presumably,  been  found  to  be 
consequent  on  exposure  to  cold,  injiories  and  wounds,  or  (4) 
the  result  of  alcoholism  and  syphilis. 
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Pathology. — No  definite  lesion  has  been  discovered  in 
the  nervous  system.  The  brain  and  spinal  cord  may  be  quite 
normal  and  healthy.  Occasionally  neuritis  has  been  dis- 
covered, but  this  pathological  change  is  by  no  means  constant. 
The  probability  of  the  disease  being  produced  by  some  toxic 
agent  is  supported  by  the  acute  congestion  of  the  spleen  and 
lymph-glands  which  is  found  after  death.  The  organisms 
which  may  have  produced  this  toxnemia  have  not  been  dis- 
covered ;  and  the  assumption  is  that  the  system  has  by  some 
means  got  rid  of  these  organisms,  although  the  poisonous 
chemical  effects  produced  by  them  have  remained. 

Symptoms. — The  disease  is  essentially  an  acute  one.  It 
comes  abruptly  and  runs  a  rapid  course.  The  first  sj'^mptoms 
complained  of  are  a  general  malaise,  with  tingling  or  numb- 
ness in  the  extremities.  Then  paralysis  supervenes  in  the 
lower  extremities.  The  legs,  beginning  with  muscular  weak- 
ness, soon  lose  all  motor  power  entirely,  and  in  a  few  hours 
they  lie  completely  motionless,  helpless,  and  limp.  Subse- 
quently a  similar  condition  invades  the  muscles  of  the  loins, 
pelvis,  abdomen,  and  trunk  generally  ;  and  thence  extends,  in 
order,  to  the  muscles  of  the  upper  limbs  and  of  the  neck,  to  the 
diaphragm,  and  to  the  muscles  which  are  supplied  by  the 
medullary  nerves  (lips,  jaws,  &c.).  Occasionally  however, 
in  its  upward  course,  some  muscles  appear  to  be  spared  by 
the  disease  ;  but  whenever  the  pai-alysis  affects  a  part,  the 
paralysis  is  complete  and  absolute.  The  muscles,  however,  do 
not  waste ;  there  is  no  '  reaction  of  degeneration  ; '  and  there  are 
no  rigidities,  and  no  increase  in  the  deep  reflexes  ;  indeed,  the 
latter  phenomena  are  often  lost.  The  patient  does  not  lose 
control  over  the  bladder  or  rectum,  he  does  not  lose  cutaneous 
sensibility,  and  he  retains  his  intellect  unimpaired  throughout, 
although  unable  to  express  himself  either  by  speech  or  gesture. 

Occasionally  tliere  can  be  detected,  during  the  course  of 
the  disease,  an  enlargement  of  the  spleen  and  of  the  mesenteric 
gland.s,  as  in  other  acute  diseases.  i3ut  febrility  in  this  disease 
is  Sfldom  a  marked  feature. 

Although  not  resembling  it  in  ail  its  charactei-istic  sym- 
ptoms, Lfindry'a  paralysis  bears,  in  many  of  its  features,  a 
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strong  similarity  to  the  paralytic  form  of  rabies  seen  in  some 
of  the  lower  animals. 

Diagnosis. — From  Acute  Myelitis.— This  condition  gives 
rise  to  impairment  or  total  loss  of  sensation,  and  the  rapid 
formation  of  bedsores,  symptoms  which  are  absent  in  Landry's 
paralysis. 

From  Multiple  Neuritis,  see  p.  720. 

Prognosis. — Extremely  unfavourable.  Death  occurs  in 
from  forty-eight  hours  to  a  few  days.  The  patient  rarely 
survives  a  week.  Still,  cases  do  recover ;  the  progressive 
course  of  the  paralysis  becomes  arrested,  and  the  muscles 
gradually  recover  their  lost  power,  the  arms  and  those  parts 
last  involved  being  tiie  first  to  show  amelioration. 

Treatment. — As  we  are  yet  in  the  dark  as  to  its  true 
pathology,  treatment  can  only  be  empirical.  We  may,  on 
general  grounds,  order  counter-irritation  to  the  spine,  either 
in  the  form  of  constant  sinapisms,  or  the  actual  cautery  ;  hot 
baths  also  may  be  given.  Gowers  records  a  case  which 
recovered  after  ergotin  had  been  given  every  hour.  In  view  of 
the  toxEemia  theory,  tincture  of  the  perchloride  of  iron  in  large 
doses  (iii^xxx.)  is  indicated.  If  there  is  any  indication  of 
syphilis,  iodides  with  mercury  should  be  given  in  large  doses. 
The  mercurial  preparation  had  best  be  injected  subcutaneously, 
so  as  to  obtain  its  rapid  action.  Usually,  however,  there  is  no 
time  for  this,  as  the  case  runs  a  course  which  is  too  acute. 

ACUTE  ANTERIOR  POLIO-MYELITIS  (Infantile 
Paralysis) 

Definition. — A  paralysis  supervening  suddenly  in  young 
children,  with  fever,  and  terminating  with  paralysis  and 
atrophy  of  certain  groups  of  muscles. 

Causation. — Age. — Before  the  tenth  year  ;  most  cases 
observed  in  the  second  year,  or  during  the  period  of  eruption 
of  the  milk  teeth.  Fcbrility. — It  is  often  secondary  to 
some  specific  fever  ;  or  it  may  supervene  on  any  febrility, 
such  as  that  attending  dentition  and  catarrhs  of  all  forms.  It 
is  possible  also  that  it  commences  with  a  feverishness  which 
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is  peculiarly  its  own.  Dentition  appears  to  be  a  strong 
exciting  cause,  but  whether  from  nerve  irritation  which  it 
causes,  or  from  the  fever  which  often  accompanies  it,  is  not 
quite  clear.  Seaaon  of  Year. — Most  cases  have  been  observed 
during  the  hot  months  of  summer  ;  nevertheless,  the  influence 
of  cold  and  damp  has  in  many  instances  been  thought 
to  be  an  exciting  factor,  notwithstanding  prevalence  of  the 
disease  during  summer. 

Pathology. — The  lesion  occurs  in  the  anterior  horn  of 
grey  matter.  In  the  acute  stage  the  appearances  would  be 
those  of  an  acute  myelitis  limited  to  this  part.  The  vessels 
are  engorged,  extravasation  of  blood  occurs,  and  the  multipolar 
cells,  and  also  the  neuroglia,  are  swollen. 

In  chronic  cases,  from  which  most  investigations  have 
been  made,  the  effects  of  a  chronic  local  myelitis  are  seen. 
The  side  of  the  cord  is  shrunken  and  hard,  and  the  motor 
ner\'e  roots  diniinished.  Microscopically,  the  chief  changes  to 
be  observed  are  a  diminution  of  motor  ganglion  cells  and  of 
axis  cylinders.  The  multipolar  cells  have  disappeared,  or  are 
represented  here  and  there  by  a  dwarfed  and  pigmented  cell 
which  has  lost  its  processes.  Similarly  the  motor  nerve  fibres 
have  disappeared,  or  only  remnants  exist  in  the  form  of  a  few 
shrivelled  axis  cylinders.  All  the  rest  have  been  destroyed 
by  the  pressure  effects  of  increased  inflammatory  connective 
tis.sue. 

The  palsied  muscles  are  limp  and  atrophied.  Their  mus- 
cular fibres  are  also  attenuated  ;  they  lose  their  transverse 
striation  and  become  granular  ;  whilst  the  connective  tissue 
between  the  bundles  is  considerably  increased. 

Symptoms.  -The  onset  is  sudden,  and  is  charactei'ised  by 
access  of  fever,  with,  it  may  be,  convulsions ;  after  which  there 
is  found  paralysis  of  muscles  in  the  limbs,  oj'  often  only  in  one 
limb,  followed  Vjy  their  rapid  impairment  and  wasting. 
Eventually,  arrest  of  development  of  bones,  and  various  con- 
.sequent  di.stortions  occur. 

A  frequent  history  of  a  case  is  as  follows.  The  access,  as 
stated,  is  sudflen.  The  child  may  be  teething,  or  it  may  Ije 
found  to  be  '  feverish,'  or  it  miiy  actually  be  recovering  from 
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some  specific  fever.  It  is  put  to  bed  without  causing  any- 
great  anxiety,  until  when  taken  up  in  the  morning,  after  its 
sleep,  it  is  found  to  be  weak  in  one  of  its  arms  or  legs. 

Or  the  attack  may  cause  alarm  from  the  first,  by  the 
presence  of  vomiting,  convulsions,  and  perhaps  coma.  The 
palsy  may  be  found  to  have  affected  the  arms  or  the  legs,  or  a 
single  limb,  or  to  be  limited  to  a  group  of  muscles  ;  but  the 
paralysis  is  complete  from  the  first  and  extends  no  further. 
The  affected  extremity  is  powerless  ;  the  muscles  involved  are 
limp  and  flaccid  ;  they  waste  rapidly  and  lose  their  electrical 
(faradic)  sensibility  ;  the  extent  of  this  latter,  however,  varying 
according  to  the  amount  of  the  damage  to  the  motor  cells. 
The  deep  reflexes  are  lost  ;  but  there  is  no  loss  of  control 
over  the  sphincters,  no  pain,  no  antesthesia,  as  a  rule,  and  no 
tendency  to  bedsores.  The  above  conditions  constitute  the 
first  stage.  The  limb,  however,  recovers  except  in  the  certain 
involved  muscles  or  groups  of  muscles. 

After  about  six  months  the  palsied  muscles  are  found 
almost  completely  atrophied  and  shrunken  ;  the  superficial 
temperature  over  them  is  markedly  diminished,  owing  to 
lessened  blood  supply  from  narrowed  cahbre  of  their  blood- 
vessels ;  the  bones  are  arrested  in  their  development,  and 
remaining  somewhat  softer  than  normal,  they  become  bent 
and  distorted  by  the  unresisted  action  of  the  healthy  muscles. 
Consequently  we  find  different  varieties  of  club-hand  and  club- 
foot, talipes  equinus  being  the  most  frequent.  As  regards 
the  lower  limbs,  it  is  remarkable  how  the  muscles  below  the 
knee  are  almost  invariably  involved  in  preference  to  those 
above  the  joint. 

Occasionally  some  of  the  muscles  of  the  neck  or  trunk  are 
affected,  but  rarely  so  as  compared  with  the  extremities. 
Relapses  or  fresh  outbreaks  are  not  unknowi. 

Diagnosis. — (1)  From  Rickets. — In  this  disease,  although 
the  child  may  not  be  able  to  stand,  owing  to  weakened 
muscles,  it  can  still  move  its  limbs.  Further  examination 
•will  reveal  deformities  of  chest  and  skull. 

(2)  From  Peripueral  Neuritis. — Tliis  disease  is  less 
acute  than  infantile  paralysis.  Further,  if  on  carefully  noting 
the  distribution  of   the   paralysis   it  is  found  that  those 
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muscles  are  affected  which  are  supplied  by  one  nerve,  it  is  due 
to  a  peripheral  lesion  ;  but  if  muscles  are  aflFected  which  are 
supplied  by  different  nerves,  then  the  lesion  must  be  in  the 
anterior  cornua.  Again,  if  after  the  paralysis  begins  to 
abate,  and  muscles  in  different  parts  begin  to  waste  and  lose 
their  faradic  irritability,  it  can  only  be  due  to  anterior  polio- 
myelitis. 

(3)  Vomiting  in  a  child  should  never  be  overlooked.  It 
may  cause  prostration,  but  never  total  immobility  of  muscles. 

Prognosis. — The  disease  itself  is  rarely  fatal,  and  the  out- 
look as  regards  life  is  therefore  favourable.  The  prognosis  on 
the  question  of  muscular  recovery  depends  entirely  on  the 
response  to  electrical  stimulus.  Thus — (i)  those  muscles 
which  respond  readily,  tend  to  recover  without  aid  ;  (ii)  in 
those  in  which  the  electrical  contractility  is  feeble,  the  re- 
covery is  doubtful  but  still  hopeful  ;  (iii)  those  in  which  no 
response  can  be  elicited  are  probably  beyond  treatment. 

Treatment.  —  During  the  onset  we  should  direct  our 
attention  towards  allaying  all  feverish  symptoms  and  pre- 
venting any  further  extension  of  the  morbid  process.  Keep 
the  child  quiet  in  bed.  Give  a  purgative  (calomel)  to  expel 
any  irritant  in  the  intestines.  Belladonna  or  hyoscyamus 
may  be  given,  with  a  view  to  arrest  extension  of  the  disease. 
But  their  influence  is  probably  over-iuted.  Absolute  rest  is 
still  essential  (even  should  feverish  signs  have  abated)  for 
one  or  two  weeks,  or  until  the  case  may  be  looked  upon  as 
quiescent.  Then  give  cod-liver  oil,  Parrish's  food,  or  steel 
wine,  and  such  good  nourishing  food  as  is  calculated  to  improve 
the  general  nutrition  of  the  child,  and  so  help  the  natural 
process  of  repair  in  the  spinal  cord.  When  there  is  no  fear 
that  strychnia  will  act  as  an  irritant  on  the  cord,  but  rather 
as  a  stimulus,  it  may  be  given  cautiously  and  in  small 
doses.  It  is  then  of  great  service,  but  prior  to  this  stage  it 
may  do  harm. 

But  most  case.s,  unfortunately,  do  not  respond  favourably 
to  this  treatment.  Then  electricity  must  be  applied  ;  nor 
shoulfl  it  be  delayed,  lest  the  atrophied  muscles  reach  a  con- 
dition from  which  they  can  never  recover.    At  the  same  time, 
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its  improper  application  may  do  harm.  So  long  as  the  trophic 
function  of  cord  and  of  the  nerves  to  the  muscles  is  disor- 
ganised, as  shown  by  fever  and  irritability,  electrical  stimulus 
will  increase  the  damage.  If  the  cornual  cells  and  the  motor 
nerve  have  both  been  destroyed,  no  stimulation  can  do  any  good ; 
but  if  damaged  only,  an  impulse  may  after  a  time  be  conveyed, 
and,  by  its  influence  on  the  muscular  fibre,  ultimately  lead  to  the 
latter's  regeneration.  If  then  a  case  be  quiescent,  and  if  after 
repeated  rubbings,  shampooings,  and  other  forms  of  friction,  the 
affected  muscles  show  no  sign  of  recovery,  then  we  must  resort  to 
electricity  without  delay.  The  constant  current  is  best  ;  one 
terminal  being  placed  at  the  site  of  entrance  of  the  nerve  into 
the  muscle,  the  other  gently  impressed  over  the  muscle  at 
various  points.  Weak  currents  only  should  be  used  at  first,  and 
afterwards  gradually  increased.  Nor  need  any  current  be 
applied  to  those  muscles  which,  although  enfeebled,  still  retain 
their  faradic  irritability.  The  use  of  electricity  should  be 
continued  for  some  months  or  even  a  year,  as  even  if  it  fail  to 
restore  muscular  power,  it  at  least  delays  the  deformities. 
Additional  help  may  subsequently  be  afforded  by  the  exhibition 
of  strychnia,  iron,  and  cod-liver  oil. 

ADULT  SPINAL  PARALYSIS 

Symptoms. — In  this  disease  the  symptoms  and  onset  are 
much  the  same  as  in  the  infantile  variety.  It  commences 
somewhat  abruptly,  witli  febrility,  and  is  followed  by  complete 
paralysis  of  one  or  more  limbs,  or  of  certain  muscles  in  a 
limb.  The  muscles  then  waste,  lose  their  electrical  irritability, 
and  then,  after  a  time,  tend  to  recovery  or  lapse  into  com- 
plete destruction.  It  should  be  remembered,  however,  that 
the  disease  is  less  acute  in  the  adult,  and  also  that  arrest  of 
development  of  bones  is  obviously  not  a  marked  symptom,  and 
that  deformities  are  consequently  less  pronounced.  Usually 
the  lower  limbs  are  affected  in  preference  to,  and  almost  always 
before,  the  upper. 

Pathology. — As  in  the  acute  infantile  disease. 

Treatment.— The  same  general  principles  will  also  obtain 
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as  in  infantile  paralysis.  Galvanic  stimulation  can  be  carried 
further,  and  with  greater  intensity,  than  in  children. 

SUB-ACUTE  ANTERIOR  POLIO-MYELITIS 

(Chronic  General  Spinal  Paralysis) 

Definition. — A  chronic  inflammatory  disease  of  the  anterior 
■comua,  characterised  by  weakness  of  legs  and  thighs  in  that 
order,  and  subsequently  of  the  forearms  and  arms. 

Pathology. — Practically  the  same  as  in  infantile  paralysis  ; 
but  the  disease  is  more  chronic,  and  the  destructive  changes 
less  marked. 

Symptoms. — The  disease  is  an  essentially  chronic  one  in 
its  cUnical  aspect.  It  begins  gradually  ;  and  instead  of  being 
arrested  as  in  the  acute  form,  it  progresses  from  bad  to  worse. 
The  first  symptoms  are  observed  in  the  lower  limbs  as  a  rule, 
although,  rarely,  it  has  been  known  to  commence  in  the  upper. 
Thence  it  extends  to  the  forearms  and  arms.  The  muscles 
^vhich  are  affected  first  become  paralysed,  they  then  rapidly 
waste,  and  as  the  lesion  is  in  the  anterior  cornua  of  grey 
matter,  the  '  reaction  of  degeneration '  is  soon  apparent. 

Usually  the  anterior  tibial  group  is  first  afiected  ;  then 
the  flexors  of  the  thigh  and  the  extensors  of  the  knee  be- 
come involved  in  that  order.  The  paralysis,  however,  is  not 
.supreme  at  first ;  on  the  other  hand,  it  tends  to  increase,  and 
not  to  amelioration. 

The  superficial  and  deep  reflexes  are  abolished  early  ;  but 
there  are  no  rigidities,  no  tremors,  no  sensory  disturbances,  no 
affection  of  bladder  or  rectum,  and  no  fever. 

Subsequently  a  similar  condition  affects  the  muscles  of  the 
f.jrearrn,  usually  beginning  in  the  hand  muscles,  afterwards 
affecting  the  extensors  of  the  wrist  and  fingers,  and  thence 
extending  to  the  other  muscles  of  the  upper  limb.  Then,  as 
tlie  disease  progresses,  the  muscles  of  the  trunk,  or  of  the 
neck,  or  of  those  which  are  supplied  by  the  motor  cranial 
nerves,  become  implicated ;  and  in  thein,  when  once  attacked, 
there  is  progressive  advancement,  and  no  amelioration  or  even 
Arrest,  until  eventually  the  limbs  and  body  are  so  attenuated 
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as  to  resemble  a  patient  in  the  last  stage  of  chronic  phthisis. 
Then,  and  then  only,  may  the  disease  appear  to  be  spent, 
leaving  the  patient  exhausted,  helpless,  and  bedridden. 
Partial  recovery  may  take  place  from  this  date,  unless  there 
are  symptoms  of  failure  of  the  respiratory,  or  cardiac,  or 
other  medullary  functions. 

Diagnosis. — (1)  From  Acute  Anterior  Polio-myelitis. — 
In  this  disease  the  onset  is  sudden  and  febrile,  and  at  once 
reaches  its  acme  of  severity. 

(2)  Prom  Progressive  Muscular  Atrophy  (Chronic- 
Ajiterior  Polio-myelitis). — Here  the  paralysis  usually  com- 
mences in  the  hands  (thenar  eminences)  ;  it  is  less  acute,  and 
the  atrophy  precedes,  and  is  responsible  for  the  severity  of, 
the  paralysis. 

(3)  From  Peripheral  Neuritis,  see  p.  720. 
Treatment. — No  medicinal  treatment  is  known  to  be  of 

any  service.  We  may  try  the  effect  of  strychnia,  or  of  the 
many  compounds  of  iron,  arsenic,  zinc,  and  other  metals 
which  have  a  reputation  in  nervous  lesions.  It  is  probable, 
however,  that  when  recovery  takes  place  after  a  course,  say 
of  arsenic,  it  would  have  taken  place  equally  soon  without  the 
drug. 

The  best  results  would  seem  to  follow  the  regular  and 
persistent  use  of  galvanism,  together  with  massage  and  passive 
movements  of  the  affected  limbs. 

CHRONIC  ANTERIOR  POLIO-MYELITIS  (Progressive 
Muscular  Atrophy) 

Definition. — A  chronic  inflammatory  disease  of  the  anterior 
cornua,  characterised  by  progressive  muscular  atrophy,  which 
first  attacks  the  thenar  group. 

Causation. — Age  has  apparently  no  influence ;  it  may 
occur  at  all  periods.  In  our  experience,  we  have  found  it  most 
frequent  in  middle  life.  Sex. — Most  cases  occur  in  males. 
Heredity.- — A  strongly-marked  feature.  It  may  occur  as  a 
neurosis  in  the  offspring  of  parents  who  suffered  from  some 
other  form  of  nerve  disease  ;  or  it  may  actually  descend  from 
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father  to  son,  or  from  mother  to  daughter.  Occujmtions.— 
Those  which  involve  prolonged  muscular  strain  on  a  given 
set  of  muscles.  Thus  we  have  seen  it  in  a  mechanic  whose 
chief  duty  was  to  '  hold  up '  against  rivets  which  were  being 
cUnched  by  repeated  hammerings.  Again,  another  patient's 
■duties  consisted  of  mowing  a  large  lawn  with  a  machine  ; 
hence  his  hands  were  subject  to  constant  strain  and  muscular 
exertion.  Injury  and  Uxjiositres,  also  Mental  Emotions  and 
Woriy,  are  predisposing  causes. 

Pathology. — The  lesion  is  situated  in  the  anterior  cornua 
of  grey  matter,  and  in  the  motor  roots  issuing  therefrom.  The 
change,  which  is  essentially  an  inflammatory  one,  commences 
in  the  anterior  group  of  multipolar  ganglion  cells.  These  lose 
their  processes,  shrink,  become  pigmented,  and  finally  disap- 
pear. Sclerotic  changes  also  occur  in  the  tissue  of  the  anterior 
cornua  which  surrounds  these  cells,  and  ultimately  extends  to 
the  anterior  nerve  roots,  the  tubular  fibres  of  which  atrophy, 
-shrink,  and  lose  their  insulating  fatty  sheaths.  The  muscles 
which  are  affected  chiefly  show  fatty  degenerative  changes  in 
their  fasciculi ;  they  lose  their  transverse  striai,  the  sarcolemma 
sheaths  being  filled  with  fat,  or  remaining  as  fibrous  tissue. 

Symptoms. — The  chief  symptom  is  chronic  and  progressive 
wasting  of  muscles,  remarkable  for  its  symmetry.  The  onset 
is  gradual ;  and  although  different  parts  of  the  body  may  each 
be  first  to  show  the  atrophic  change,  its  most  usual  site  for 
■commencement  is  in  the  muscles  of  the  thumb  of  the  right 
hand.  The  thenar  eminence  dwindles,  and  instead  of  being 
plump  and  rounded,  becomes  shrunken  and  excavated.  Sub- 
sequently the  left  thenar  eminence  undergoes  a  similar  change ; 
■and  whilst  this  is  in  progress,  atrophy  takes  place  in  the  hyper- 
thenar  eminence  and  in  the  interossei  of  the  right  hand,  the 
left  hand  following  suit  shortly  after.  Hence  the  hands  as- 
sume a  characteristic  claw-like  expression.  From  the  hands 
the  atrophy  extends  to  the  muscles  of  the  forearm,  but  ap- 
parently in  no  recognised  sequence.  Then  the  muscles  of  the 
upper  arm  are  involved,  especially  those  attached  to  the 
-scapula.  Subsequently  the  muscles  of  the  head  and  neck  are 
-affected,  and  also  those  of  the  back,  abdomen,  and  pelvis  ;  but, 
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singularly,  the  urinary  and  rectal  muscles  escape.  The  legs 
are  affected  later  on.  Occasionally  the  disease  commences  in 
the  lower  extremities  ;  but  this  is  rare.  Should  it  commence 
in  the  lower  extremities,  the  peronei  are  the  first  muscles 
affected,  thus  producing  a  talipes  varus  ;  occasionally,  how- 
ever, the  calf  set  of  muscles  shows  the  commencement  with 
characteristic  deformity  (t.  calcaneus) ;  thence  it  usually  spreads 
to  the  trunk  and  hand  muscles.  In  children  the  muscles  of 
the  face  often  get  involved,  producing  an  idiotic  expression. 

In  addition  to  the  wasting  of  muscles,  there  is  also  loss  of 
power,  the  weakness  following,  and  being  due  to  the  atrophy, 
and  in  proportion  to  it.  But  there  is  no  complete  paralj'sis 
until  all  the  muscular  fibres  are  destroyed.  Similarly,  the 
faradic  contractility  of  the  muscles  is  not  imjjaired,  or  at  least 
not  absent,  until  their  fibres  are  completely  lost ;  nor  is  there 
impairment  of  sensation.  In  addition,  certain  fibrillar  twitch- 
ings  may  be  from  time  to  time  observed  in  the  muscles  which 
are  undergoing  change.  This  is  specially  seen  in  the  ball  of 
the  thumb,  and  in  other  muscles  covered  by  thin  skin  only.  It 
can  be  usually  elicited  by  gently  striking  the  muscles  with  the 
handle  of  a  pen  or  some  other  light  object.  Similar  but  more 
marked  muscular  convulsions  may  affect  the  muscles  of  the  arms 
and  legs,  and  then  they  produce  the  grosser  movements  of  flexion 
or  extension. 

The  further  coui-se  of  the  disease  varies  in  many  cases. 
The  progress  may  be  very  slow,  or  arrested  for  a  time,  and 
then  advance  more  rapidly  ;  or  death  may  occur  within  a  com- 
parative short  illness,  from  involvement  of  the  muscles  con- 
cerned in  deglutition,  respiration,  or  other  xiUil  function. 

Diagnosis. — (1)  From  Lead  Pals  v. — In  this  disease  the 
paralysis  comes  on  suddenly,  and  is  out  of  all  proportion  to 
the  comparatively  small  amount  of  atrophy.  The  patient  im- 
proves under  treatment  (iodide  of  potassium  and  strychnia). 
Seek  for  the  blue  line  on  the  gums. 

(2)  From  Acute  Anterior  Polio  myelitis,  see  p.  6SG. 

(.3)  From  Paralysis  or  Ulnar  Nerve.— Here  the  disease 
would  not  be  symmetrical  ;  and  there  would  be  loss  of  sensation, 
as  well  as  of  niusculai'  powei',  in  the  parts  supplied  liy  the 
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nerve.  The  appearance  of  the  hand,  however  (main  en  griffe), 
■would  be  almost  identical  with  that  of  progressive  muscular 
atrophy. 

(4)  Writer's  Cramp. — The  atrophy  is  limited  to  the  hands, 
or  even  to  one  hand,  and  proceeds  no  further.  Improvement 
takes  place  under  rest  and  galvanism.    (See  Suckling,  oji.  cit.) 

Treatment. — Rest  generally,  and  especially  to  the  muscles 
involved.  In  electricity  appears  our  chief  hope.  The  muscles 
atFected  should  be  stimulated  daily  for  fifteen  minutes.  Fara- 
disation is  best.  The  strength  of  current  will  depend  on  the 
amount  of  atrophy  ;  the  more  advanced  the  wasting,  the  more 
intense  should  be  the  stimulation.  Give  iodides  freely  if  a 
syphilitic  origin  be  suspected.  The  patient  should  be  warmly 
clad,  and  his  food  should  be  nutritious. 

LOCOMOTOR  ATAXIA 

Definition. — A  progressive  disease,  due  to  sclerosis  of  the 
posterior  columns  of  the  spinal  cord,  characterised  by  loss  of 
co-ordination  of  muscles,  without  loss  of  muscular  power, 
commencing  usually  in  the  lower  extremities,  and  gradually 
extending  to  other  parts  of  the  body. 

Causation. — (1)  Age. — From  twenty-five  to  forty -five. 
(2)  Sex. — Males,  in  ratio  of  about  80  per  cent.  (3)  Syphilis, 
in  over  80  per  cent,  of  cases  (Erb)  ;  this,  as  a  factor,  is  probably 
exaggerated.  (4)  It  may  be  hereditary,  (5)  Nervous  Ex- 
haustion, fatigue,  anxiety,  and  exposure.  (6)  Occasionally 
secondary  to  some  acute  specific  fever.  Probably  the  most 
potent  causal  factor  is  a  combination  of  syphilis  with  venereal 
excesses. 

Pathology. — Sclerosis  of  the  posterior  root-zones  (columns 
of  Burdach)  is  the  essential  lesion  (Charcot)  ;  but  the  change 
may  extend  into  the  columns  of  Goll,  and  even  into  the 
lateral  column.s.  The  lesion  is  more  marked  and  extensive  in 
the  lumbar  region  ;  but  as  it  ascends  towards  the  cervical 
region,  it  involves  the  column.s  of  Goll. '  The  membranes  of 
the  cord  are  congested  and  often  adherent  to  the  cord  at  the 
posterior  aspect. 
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The  change  is  more  of  the  character  of  a  degeneration 
than  of  an  infiarumation. 

The  centripetal  nerves  coming  from  the  muscles  are  there- 
fore either  cut  off  from,  or  disorganised  in  their  passage  to,  the 
ganglion  cells  of  the  anterior  cornua,  from  which  the  centri- 
fugal nerves  issue.  Hence  there  is  a  break  in  the  circuit, 
with  the  result  that  the  muscles  lose  their  co-ordination  and 
their  concerted  movements,  although  they  do  not  waste.  Pain 
is,  of  course,  easily  accounted  for  by  the  mechanical  effects  of 
the  injury  to  the  posterior  nerve  roots. 

Symptoms. — The  presence  of  three  signs  alone  are  dia- 
gnostic, viz.  :  loss  of  knee-jerks,  lightning  pains  in  tlie  limbs, 
and  contracted  pupils,  which  are  insensible  to  light,  but  act  to 
accommodation. 

But  there  is  no  regular  order  of  symptoms  ;  incoordination 
of  muscular  movements  concerned  in  locomotion,  or  girdle 
pains,  or  vomiting,  may  each  appear  early.  Symptoms  may 
therefore  be  classified  or  grouped  as  follows  : 

(1)  Pains  of  greater  or  less  severity  darting  through  the 
body,  or  down  the  thighs  or  arms  (lightning  pain),  occurring  at 
varying  intervals.  Or  they  may  be  of  a  constrictive  character, 
mostly  round  the  upper  abdominal  region  (girdle  pain).  Or 
they  may  be  lancinating  or  gnawing  in  the  lumbar,  calf,  or  other 
groups  of  muscles.  The  pains  are  usually  accompanied  by 
cramps,  showing  that  the  lesion  is  situated  outside  the  grey 
matter  of  the  cord,  i.e.  in  the  posterior  root-zone.  Tlie  muscles 
do  not  lose  jDower,  nor  are  they  wasted.  Occasionally  there  is 
loss  of  sensation  in  various  parts. 

(2)  Disorders  of  Visceral  Functions.  —  Stomach. — 
Violent  attacks  of  indigestion ;  pains  commencing  in  the 
groins  and  extending  to  epigastrium,  accompanied  by  severe 
vomiting,  which  occasionally  relieves  the  pain  (gastric  crises). 

Hechim. — Tenesmus,  associated  with  a  bursting  sensation 
in  the  rectum,  and  occasionally  involuntary  passing  of  faeces  ; 
but  paralysis  of  sphincters  is  rare. 

Bladder. — Dysuria,  with  frequent  desire  to  micturate ; 
vesical  catarrh  ;  urethral  pains. 

Heart. — Acceleration  of  pulse,  especially  during  the  gastric 
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crises ;  or  irregularity,  or  dicrotism.  Anginoid  attacks,  not 
infrequently  associated  with  valvular  disease. 

(3)  Affections  OF  Special  Organs. — Eye. —  Colour-blind- 
ness, diplopia,  flashes  of  light,  contracted  field  of  vision,  con- 
tracted pupils,  which  respond  to  accommodation  but  not  to  light 
•(Argyll-Robertson  pupil),  various  squints,  or  proptosis,  blurred 
definitions  of  near  and  distant  objects,  with,  finally,  amaurosis 
(blindness)  due  to  white  atrophy  of  the  optic  discs.  Occasionally 
this  eye  symptom  precedes  all  othei's.  Ear. — Deafness  is  fre- 
quent, and  often  attended  by  '  buzzings,'  'drummings,'  and  other 
distressing  phenomena.  Sexual  Organs. — Virility,  increased  in 
•early  stages ;  totally  lost,  with  spermatorrhoea  and  incontinence 
of  urine  later  on.  Larynx. — Spasm  of  muscles,  causing  dys- 
pncea  or  cough.    Occasionally  paralysis  of  phonatory  muscles. 

(4)  Trophic  Derangements. — PerforaMng  ulcer  of  foot, 
"which  may  be  one  of  the  earliest  symptoms.  Various  dis- 
-orders  of  skin,  such  as  cutis  anserina,  eczema,  herpes,  shedding 
-of  nails.  Atrophy  of  muscles,  which  follows  no  regular  or 
progressive  order,  and  which  occurs  only  in  advanced  stages. 
Joint  troubles  ;  arthritis  (Charcot's  disease)  commencing  with 
•synovial  effusion,  which  is  painless  and  without  rise  of 
temperature,  and  is  followed  by  erosion  of  the  heads  of  bones, 
•and  finally  by  dislocations.  The  knee  joint  is  most  frequently 
and  earliest  affected  ;  the  joints  of  the  upper  limbs  are  not 
■usually  involved  until  very  late  (see  Rheumatoid  Arthritis). 
Fractures  may  occur  in  the  prodromal  stage,  and  always  in 
the  vicinity  of  joints,  and  are  due  to  atrophy  of  bones 
■(Rivington). 

(5)  Muscular  Incoordination. — The  gait  is  the  most 
characteristic  symptom.  When  starting  to  walk,  the  legs  are 
thrown  forwards  and  outwards  with  sudden  jerks,  the  heels 
are  banged  down  on  the  floor  with  unnecessary  violence.  The 
patient  cannot  walk  without  assistance  ;  he  directs  his  move- 
ments of  legs  Ijy  fixing  his  eyes  on  the  ground.  In  other 
words,  his  less  of  coordination  produces  the  puppet-like  gait 
of  Trousseau.  Hi.s  walk  has,  again,  by  others,  been  likened  to 
ttie  '  goose-.step  '  and  to  the  piper's  .strut.  When  started,  he 
keeps  going  and  cannot  turn  without  stopping.    He  uses  his 
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arms  as  a  balancing  pole.  When  standing,  he  totters  and 
cannot  maintain  his  equilibrium  if  he  places  his  feet  together, 
especially  if  he  shuts  his  eyes  ;  the  body  is  bent  forward,  in 
order  to  counteract  strong  conti-action  of  the  extensor  muscles, 
which  by  themselves  would  cause  the  patient  to  fall  backwards. 
He  has  a  sensation  as  though  walking  on  cork  socks  or  wool. 
When  the  disease  has  affected  the  higher  parts  of  the  cord, 
similar  defects  of  coordination  in  the  hands  and  arms  are 
observed,  but  less  intense.  He  has  difficulty  in  mounting 
stairs,  hanging  his  hat  on  a  peg,  or  even  feeding  himself.  In 
later  stages  there  occur  spasmodic  contractions  of  muscles, 
excited  by  will,  but  quite  without  control  when  started  ;  there- 
fore his  movements  are  hurried  and  precipitate.  These  signs 
are  best  marked  in  the  lower  limbs,  and  may  extend  no 
further. 

(6)  Nervous  Disorders. — AnjesthesifB  of  different  area? 
are  common.  In  the  later  conditions,  paralysis  of  third,  fourth, 
sixth,  seventh,  and  other  cranial  nerves  may  supervene.  The 
mental  condition  is  usually  unimpaired  to  the  end ;  but 
occasionally  insanity,  in  one  or  other  form,  closes  the 
chapter. 

Rarely,  the  disease  commences  in  the  upper  extremities, 
with  ataxy  (see  diag.  29)  and  loss  of  muscular  sense,  as  in  the 
lower  limbs. 

Diagnosis. — (1)  From  Cerebellar  Disease. — Here  there 
is  staggering,  but  no  jerky  gait.  There  are  also  frequent 
vomitings  and  convulsions,  with  double  optic  neuritis. 

(2)  In  Hysterical  Ataxy,  the  incoordination  only  occurs 
when  the  patient  is  standing,  and  does  not  happen  when  she 
is  lying  down.  Further,  she  has  no  pains,  and  the  knee-jerks 
are  exaggerated. 

(3)  In  Syphilitic  Disease,  the  pains  and  other  symptoms 
are  cured  or  relieved  by  iodide  of  potassium. 

(4)  From  Multiple  Neuritis,  see  p.  720. 

The  absence  of  knee-jerks,  associated  with  lightning  and 
girdle  pains,  and  the  Argyll-Robertson  pupil,  are  sufficient 
data  on  which  to  found  a  diagnosis.    (See  Suckling,  '  Dia 
gnosis  of  Diseases  of  the  Nervous  System.') 
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Prognosis. — Unfavourable.  Death  occurs  in  four  or  five^ 
years,  generally  from  exhaustion.  Occasionally,  however,  life 
may  be  prolonged  for  ten  years  or  longer. 

Treatment. — ^Mainly  palliative.  Cases  of  recovery  have 
been  recorded.  Give  iodides  if  a  syphilitic  origin  be  suspected. 
Nitrate  of  silver  (gr.  i),  phosphorus  (gr.  ^L),  and  pilocarpin 
(gr.  ^ij)  at  are  times  beneficial.  Symptoms  ai-e  often  relieved 
by  cold  baths,  rubbings,  and  massage  ;  also  by  various  forms 
of  electricity.  Give  opium,  hyoscyamus,  or  Indian  hemp,  to 
assuage  the  pains.  Nerve-stretching  (by  operation),  especially 
of  the  great  sciatic,  has  recently  been  advocated,  in  order  to 
relieve  the  special  lightning  pains  ;  but  the  results  appear  to- 
be  temporary  only. 

Suspension  by  the  neck  may  be  practised,  with  a  view  to 
relieve  the  pains,  gastric  crises,  and  other  distressing  symptoms. 
The  results  appear  to  have  been  variable,  success  attending 
some  cases,  failure  occurring  in  others.  In  our  own  experience 
of  three  or  four  cases,  relief  certainly  was  obtained,  but  it  was 
fugitive  only.  On  similar  grounds,  forced  flexion  of  the  thigh 
on  the  abdomen,  to  stretch  the  great  sciatic  nerve,  has  been 
tried. 

Stomach,  rectal,  and  bladder  crises  are  best  treated 
locally.  Strychnia  should  be  avoided  (Ross).  Gowers  recom- 
mends chloride  of  aluminium  (grs.  1  to  4). 

Beyond  this,  we  should  order  the  patient  to  wear  wai-m 
clothing,  to  have  plain,  simple,  and  easily-digested  food.  He 
should  also  guard  against  constipation. 

HEREDITARY  ATAXY  (Friedreich's  Disease) 

Definition. — A  congenital  disease  of  the  posterior  and- 
lateral  columns  of  the  cord,  characterised  by  muscular  inco- 
ordination, tremors,  and  a  hesitating  character  of  speech. 

Causation. — Nothing  is  known  of  any  predisposing  causes 
of  the  disease,  except  that,  a  case  appearing  in  one  child,  others 
of  the  sarne  family  may  sooner  or  later  show  signs  of  the  disease.^ 
The  di.sea.se  thus  appears  to  be  transmitted  from  parent  to  off- 
spring, but  witliout  the  parents  being  afi'ected.    Either  boys- 
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or  girls  may  be  attacked  ;  but  it  apparently,  in  a  given  family, 
tends  to  affect  the  boys  only,  or  the  girls  only. 

The  first  symptoms  appear  between  the  commencement  of 
permanent  dentition  and  puberty. 

Pathology. — A  sclerotic  lesion  is  found  invading  the  whole 
of  the  posterior,  and  extending  into  the  lateral  columns.  In 
the  lateral  columns  the  disease  involves  not  only  the  crossed 
pyramidal,  but  also  the  cerebellar  tracts.  The  posterior  nerve 
I'oots  are  also  usually  affected. 

Symptoms. — The  first  symptoms  observed  are  those  of 
ataxy,  and  nothing  else.  There  is  a  marked  and  jerky  inco- 
ordination of  movements  in  the  legs.  This  then  extends 
somewhat  rapidly  to  the  trunk,  arms,  and  head  and  neck. 
Subsequently  the  symptoms  resemble  somewhat  a  combination 
•of  chorea,  disseminated  and  lateral  sclerosis.  That  is  to  say, 
the  muscles  become  weakened ;  the  head  is  tremulous  and 
unsteady  ;  the  speech  is  hesitating,  stammering,  and  thick, 
apparently  from  muscular  incoordination  ;  there  is  nystagmus, 
especially  in  the  late  stages  ;  and  the  knee-jerks  are  increased, 
although  the  superficial  reflexes  are  diminished.  On  this 
latter  point,  however,  there  are  differences  of  opinion,  many 
authors  insisting  that  the  knee-jerk  is  absent.  This  symptom 
will  probably  vary  according  to  the  extent  of  the  disease  in 
the  lateral  columns,  as  compared  with  the  posterior  root- 
zones. 

With  all  these  symptoms,  the  pupils  are  equal,  and  respond 
to  light  and  accommodation  ;  the  discs  are  normal  ;  and  there 
are  no  visceral  crises,  and  no  joint  or  bone  lesions.  Nor  does 
the  patient  complain  of  girdle  or  lightning  pains  ;  but  cuta- 
neous sensibility  is  duller  than  usual. 

The  disease  is  a  progressive  one,  and  eventually  the 
muscles  of  the  limbs  become  much  enfeebled,  and  also  those 
of  the  back,  so  that  a  characteristic  cm-vature  of  the  spinal 
column  is  developed. 

Prognosis. — Unfavourable.  Yet  the  patient  may  sur%'ive 
for  a  number  of  years,  the  disease  often  remaining  stationary. 
Death  is  usually  due  to  some  accidental  disease. 

Diagnosis.  —  From  Locomotor  Ataxy. — In  Friedreich's 
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disease  there  is  an  absence  of  the  characteristic  lightning  pains 
and  eye  symptoms. 

From  Disseminated  Sclerosis. — In  this  disease  the  move- 
ments are  more  rhythmical  and  not  so  jerky.  The  speech  is 
not  so  thick,  but  is  more  syllabic.  Further,  the  tremors  begin- 
in  one  limb  and  then  extend  to  the  opposite  one. 

Treatment. — No  medicines  have  any  beneficial  result. 
Those  palUative  remedies  may  be  tried  which  are  mentioned 
under  Locomotor  Ataxy. 

LATERAL  SCLEROSIS 

Definition. — A  term  which  includes  at  least  three  different 
conditions  or  diseases,  which  are  characterised  by  sclerotic 
changes  occurring  in  the  lateral  columns  of  the  cord  (crossed 
pyramidal  tracts),  by  rigidity  of  limbs,  and  by  increase  of 
superficial  and  deep  reflexes. 

(1)  Primary  Lateral  Sclerosis 

Causation.  —  Age.  —  Most  frequent  in  early  adult  life. 
Sex. — Men  mostly  ;  it  is  comparatively  rare  in  women. 
Repeated  exposure  to  cold,  ivet,  or  to  bloios  and  injuries  to- 
the  spinal  column  and  cord.  Heredity  exerts  no  direct 
influence,  except  that  in  some  cases  there  is  an  inherited 
neuropathic  tendency  (insanity,  epilepsy,  &c.).  Arthritis. 
— It  has  been  known  to  supervene  on  traumatism  to  joints,, 
and  also  after  gouty  arthritis. 

Pathology. — The  sclerotic  change  is  found  in  the  lateral 
tracts.  Both  sides  are  affected  symmetrically  and  simulta- 
neously. The  lesion  may  extend  to  the  lateral  surfaces  of 
the  cord,  and  even  back  to  tlie  posterior  horns  of  grey  matter. 

Symptoms  begin  gradually.  A  sense  of  weakness  com- 
mences in  the  legs  :  they  feel  tired  and  heavy  ;  then  they 
become  rigid,  or  tlie  rigidity  and  loss  of  power  are  contempo- 
rary, and  advance  together. 

As  a  result  of  these  conditions,  the  patient's  gait  is  charac- 
teristic. He  lias  difficulty  in  walking  ;  he  requires  tlie  help  of 
a  stick  ;  he  shuffles  along,  his  toes  sci-aping  the  ground.  His- 
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deep  reflexes  are  exaggerated,  ankle  clonus  and  patellar  clonus 
being  well  marked.  Similarly,  the  slightest  stimulus  is  enough 
to  elicit  any  of  his  superficial  reflexes.  But  with  all  these 
there  is  no  muscular  wasting  and  no  pain  ;  nor  has  he  any 
loss  of  tactile  sensation,  nor  of  control  over  bladder  and 
rectum. 

As  the  disease  becomes  more  chronic,  the  rigidities  increase. 
The  heels  may  be  violently  drawn  up,  so  that  the  toes  point 
-to  the  ground  (talipes  equinus)  ;  or  the  powerful  adductor 
muscles  may  draw  the  whole  limb  across  the  middle  line.  On 
forcibly  raising  one  limb  from  the  couch,  the  spasm  may  be 
so  marked  as  to  extend  to  the  opposite  leg,  and  hence  both 
limbs  are  raised  at  once.  On  attempting  to  walk,  the  patient 
appears  to  .have  no  joints  ;  the  legs  move  as  a  whole.  On 
•setting  the  foot  down,  the  stimulus  is  enough  to  excite  violent 
twitchings  (clonus)  in  the  calf  and  other  muscular  groups. 
Occasionally  this  spasmodic  condition  may  aS'ect  the  flexor 
muscles  instead  of  the  extensors. 

When  the  paralysis  is  complete,  the  rigidity  is  also  com- 
plete and  permanent ;  so  that  a  joint  (say  the  knee)  cannot  be 
flexed  or  extended  without  considerable  force  and  difficulty. 
Further,  the  muscles,  after  the  slightest  irritation  or  stimulus, 
:are  liable  to  prolonged  paroxysms  of  convulsive  tremors. 

The  symptoms  are  not  necessarily  limited  to  the  lower 
limbs.  The  arms  may  be  aff'ected  secondarily  ;  or  the  disease 
-may,  at  times,  first  show  itself  in  the  upper  extremities. 
■Occasionally,  indeed,  the  muscles  of  mastication  and  degluti- 
tion are  involved. 

Diagnosis. — From  Chronic  Myelitis  due  to  caries  of 
Tjone  ;  or  to  the  presence  of  spinal  tumour. 

In  this  lesion  the  weakness  precedes  rigiditj',  and  there 
are  usually  sensory  disturbances,  together  with  bladder  and 
rectal  troubles. 

Prognosis. — The  disease  is  essentially  chronic  and  pro- 
gressive ;  it  may  be  arrested  ;  and  cases  of  recovery  have 
been  recorded.  Of  itself,  it  has  little  tendency  to  shorten  life. 
Death  usually  occurs  from  exhaustion,  or  from  medullary 
•complications.    Bladder  and  secondary  kidney  affections  are 
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rare,  probably  owing  to  the  excessive  reflex  action  preventing 
retention  and  cystitis. 

Treatment. — Unsatisfactory.  Prolonged  rest  in  bed  gives 
the  best  results.  We  may  also  resort  to  gentle  friction  and 
shampooings.  These  even  should  be  discontinued  if  they 
excite  muscular  spasm.  As  regards  medicine,  a  long  course 
of  arsenic  appears  to  give  the  best  results.  Strychnia  should 
be  avoided,  as  it  increases  muscular  contractions. 

(2)  AmyotropMc  Lateral  Sclerosis 

Causation. — Age. — It  occurs  most  frequently  in  adult  life. 
Sex. — "Women,  in  the  proportion  of  quite  three  to  one. 
Occupation. — It  M'ould  appear,  from  notes  of  a  series  of  four 
cases  which  we  have  observed,  that  the  disease  is  associated 
with  occupations  entailing  muscular  strain  and  exertion  of  a 
severe  character.  For  example,  we  have  seen  it  in  female 
acrobats  and  trapeze  performers  (two  cases)  ;  another  case 
occurred  in  a  horse-breaker  ]  whilst  the  fourth  patient  was  a 
■woman  who  had  been  engaged  in  the  arduous  work  of  chain- 
making.  The  other  predisposing  causes  would  be  the  same  as 
in  primary  lateral  sclerosis. 

Pathology. — The  sclerotic  change  here  is  also  found  in  the 
crossed  pyramidal  tracts  ;  but  it  is  not  limited  to  them  :  it 
extends  to  the  anterior  horns  of  grey  matter.  It  is  a  com- 
bination of  disease  of  the  lateral  tracts  and  anterior  cornua. 
It  usually  commences  in  the  upper  part  of  the  cord,  and  pro- 
ceeds downwards.  It  also  frequently  extends  to  the  medulla, 
producing  fatal  bulbar  symptoms. 

Symptoms. — The  disease  also  begins  insidiously,  as  in 
primary  lateral  sclerosis.  Indeed,  the  symptoms  resemble 
that  form  in  most  of  their  characters,  except  that  the  upper 
limbs  are  the  first  to  become  involved.  Usually  there  is  a 
precedent  numbness  or  tingling  in  the  arms  or  hands.  Then 
the  muscles  become  enfeebled  and  rigid,  and  eventually  they 
emaciate.  Tlie  emaciation,  however,  is  subsequent  on  the 
paresis. 

It  does  not  affect  muscles  in  grf»ups  ;  nor  does  it  '  creep  ' 
from  one  to  another,  but  attacks  all  the  muscles  of  a  limb  at 
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the  same  time.  As  a  result  of  the  rigidity,  the  arms  are  fixed 
to  the  side,  the  forearms  flexed  and  pronated,  and  the  fist 
clenched. 

Subsequently  weakness  and  rigidity  of  the  muscles  of  the 
lower  extremities  supervene,  and  possibly  emaciation  also. 
The  emaciation,  however,  is  not  so  marked  a  feature  as  in  the 
arms. 

As  in  primary  lateral  sclerosis,  the  reflexes  are  exaggerated 
in  the  early  stages  ;  the  muscles  are  subject  to  violent  clonic 
spasms  on  the  slightest  irritation  ;  but  there  is  also  no 
afliection  of  bladder  or  rectum. 

The  subsequent  progress  of  the  case  is  marked  by  extension 
to  the  medulla,  causing  paralysis  of  tongue,  lips,  and  face, 
together  with  symptoms  peculiar  to  bulbar  disease.  The 
phrenic  nerves  may  also  be  involved  in  the  upward  course  of 
the  disease,  with  consequent  aSection  of  the  diaphragm. 

Prognosis. — The  disease  is  invainably  fatal,  death  oc- 
curring usually  within  three  years  from  the  onset.  The 
immediate  cause  of  death  is  due  to  implication  of  the  motor 
nuclei  of  the  medulla. 

Diagnosis. — It  may  be  confounded  with  (a)  Progressive 
M^uscuLAR  Atrophy.  In  this  disease,  however,  the  muscular 
atrophy  is  confined  to  groups,  or  even  to  a  single  muscle  ; 
there  is  an  absence  of  rigidities  and  increased  reflexes,  and 
consequently  of  spastic  parajDlegic  gait. 

(b)  From  Primary  Lateral  Sclerosis  it  is  distin- 
guished by  the  general  wasting  of  muscles  due  to  changes  in  the 
anterior  cornua,  and  by  the  medullary  symptoms,  all  of  which 
are  absent  in  the  former  disease. 

(c)  In  Disseminated  Sclerosis  the  early  signs  may  re- 
semble those  of  amyotrophic  lateral  sclerosis  if  the  cord  lesions 
extend  to  the  anterior  cornua  and  lateral  tracts  ;  but  eventually 
the  diagnostic  scanning  speech  and  nystagmus  would  super- 
vene. 

Treatment. — Attend  to  the  general  health.  Let  the 
patient  live  in  the  open  air  as  much  as  possible.  Faradisation 
to  the  affected  limbs  may  be  of  some  avail.  Iodides,  with  or 
without  mercurials,  may  be  given  if  any  syphilitic  taint  be 
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suspected  ;  indeed,  these  remedies  are  often  prescribed  when 
iihere  is  no  evidence  whatever  of  syphilis.  Arsenic,  in  in- 
creasing doses,  appears  to  afford  the  best  results.  But,  at 
most,  medicinal  treatment  is  of  little  avail. 

(3)  Secondary  Lateral  Sclerosis 

Causation. — (1)  Some  injury  to  the  motor  centres  of  the 
brain,  or  to  the  fibres  below  converging  therefrom,  such  as 
hjemorrhage  (apoplexy),  embolism,  tumours,  or  a  patch  of 
softening. 

(2)  In  infants,  either  from  an  arrest  of  development  of 
the  motor  area,  or  from  direct  injury  caused  by  forceps 
deUvery,  or  by  a  fall  or  blow. 

(3)  Paraplegia,  owing  to  degenerative  changes  occurring 
in  the  cord  subsequent  to  the  primary  lesion. 

Pathology. — Sclerotic  changes  are  found  in  the  crossed 
pyramidal  tract,  usually  one-sided,  unless  there  are  multiple 
causal  lesions  in  the  higher  centres.  As  the  lesion  is  traced 
down  towards  the  lower  extremity  of  the  cord,  it  occupies  a 
smaller  area  in  the  lateral  column,  and  is  situated  nearer  the 
posterior  hom.  Occasionally,  but  rarely,  the  sclerotic  changes 
extend  to  the  anterior  horn,  and  to  the  direct  pyramidal  tract 
(fasciculus  of  Tiirck). 

Symptoms. — They  resemble  in  a  marked  degree  all  those 
symptoms  described  in  the  primary  form,  except  that  the 
disease  is  not  a  primary  affection  of  the  cord  ;  and  therefore, 
although  the  onset  of  the  symptoms  is  gradual  and  insidious, 
it  is  anticipated  by  one  or  other  of  the  lesions  enumerated 
above  ;  and  it  is  consequently  usually  unilateral. 

Rigidity  of  limbs  is  an  early  sign.  The  arm  and  leg  are 
stiffened  and  adducted  ;  the  thigh  is  frequently  drawn  across 
the  middle  line  ;  the  foot  is  distorted  usually  in  the  form  of 
talipes  equino-varus  ;  the  fingers  and  wi  ist  are  strongly 
flexed,  and  the  forearm  bent  and  pronated.  Tremors  of 
muscle.H  are  well  marked,  especially  after  forcible  movements 
of  the  limb  ;  the  deep  reflexes  are  increa.sed. 

Further,  if  the  pathological  changes  extend  to  the  anterior 
horn  of  grey  matter,  wasting  and  degeneration  ensue  in  those 
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muscles  receiving  their  nutrition  from  the  area  involved.  In 
that  variety  which  ensues  on  hemiplegia,  various  choreic 
movements  are  apt  to  take  place  in  the  arm  ;  or  the  convulsions 
may  be  so  marked  as  to  cause  the  wildest  excursions  of  the 
upper  limb,  entailing  the  necessity  of  strapping  or  other\vise 
fixing  it  to  the  side  of  the  body  (mad  arm).  Or,  again,  the 
movements  may  be  limited  to  irregular  twitchings  of  the 
fingers  (athetosis). 

Treatment. — No  special  rules  can  be  given,  beyond  those 
which  are  described  under  the  other  forms  of  lateral  sclerosis. 
As  the  condition  is  entirely  a  secondary  one,  and  usually 
dependent  on  some  cerebral  lesion,  the  question  of  surgical 
pi'ocedures  may  have  to  be  discussed. 

SPINAL  TUMOTJES 

Definition. — Morbid  growths  originating  in  the  cord  itself, 
its  membranes,  or  its  bony  canal.  Under  this  heading  would 
also  be  included  parasitic  invasion,  aneurysm,  &c. 

Pathology. — Different  forms  of  new  growth  may  involve 
the  neural  canal  and  its  contents.  The  most  frequent,  how- 
ever, are  sypliilis,  tubercle,  malignant  new  growths  (sarcoma, 
carcinoma),  fatty  tumours.  Hydatid  cysts,  though  not  un- 
known, are  comparatively  rare.  Further,  injuries  (such  as 
caries,  dislocations)  may,  by  their  results,  produce  symptoms 
identical  with  those  of  tumour.  A  similar  remark  applies  to 
haemorrhage.  It  must  also  be  borne  in  mind  that  a  tumour 
may  exist  in  the  canal  without  causing  symptoms  until  it  is 
suddenly  roused  to  activity  by  some  blow  or  injury. 

Tubercular  growth  occurs  most  frequently  in  early  life, 
syphilis  in  middle  life,  whilst  malignant  new  growths  are  most 
frequent  in  the  aged. 

Growths  in  the  cord  itself  are  mostly  syphilitic,  or  glio- 
matous,  and  are  frequently  single.  Those  springing  from  the 
dura  mater  are  generally  syphilitic,  tubercular,  or  sarco- 
matous, and  are  more  often  multiple.  Tliose  originating  iji 
the  bony  canal  itself  are  usually,  but  not  invariably,  single. 

Symptoms. — In  all  tumours  affecting  the  cord  and  its 
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membranes,  there  are  many  signs  and  symptoms  in  common. 
Thus  there  is  more  or  less  complete  motor  paralysis  of  parts 
below  the  lesion  ;  and  symptoms,  such  as  hyperiBsthesia  or 
anjesthesia,  pointing  to  compression  of  the  sensory  nerve  roots. 
The  more  exact  details,  however,  vary,  not  only  according  to  the 
level  and  situation  of  the  lesions,  but  also  according  to  the 
transverse  extent  of  the  affection  of  the  coi'd.  Further,  the 
acuteness  of  the  symptoms,  and  the  order  or  date  of  their  on- 
set, often  vary  in  the  different  diseases  which  cause  them. 

Thus  paraplegia  may  involve  the  legs  only,  in  lumbar  lesions  ; 
or  it  may  affect  the  arms  and  legs  if  the  tumour  be  situated 
in  the  cervical  region.  Its  onset  may  be  gradual  in  its  de- 
velopment in  slowly  growing  tumours  ;  or  it  may  be  sudden, 
with  remissions  and  exacerbations,  when  it  is  due  to  inflam- 
matory extensions  from  the  primary  growth  to  the  cord. 
Again,  the  pressure  on  the  cord  may  be  confined  to  certain 
columns  and  tracts,  and  give  rise  to  symptoms  resembling 
locomotor  ataxia,  lateral  sclerosis,  or  ascending  sclerosis,  and 
the  like. 

Pain  is  not  necessarily  a  marked  symptom  ;  indeed,  when 
the  new  growth  develops  in  the  grey  matter  of  the  cord,  it 
may  be  absent  until  it  has  extended  to  the  surface.  On  the 
other  hand,  pain  may  be  intense  and  agonising  in  those  cases 
where  the  tumour  is  developed  on  the  surface  of  the  cord,  and 
especially  in  those  cases  where  the  cord  is  compressed  antero- 
posteriorly ;  or  when  a  new  growth  or  aneurysm  encroaches 
on  the  subdural  space  or  vertebrae.  The  most  agonising  pain 
we  have  witnessed  occurred  in  a  case  in  which  sarcomatous 
growths  were  found  existing  Ijetween  the  dura  mater  and 
vertebral  laminte.  But  pain,  even  when  present,  does  not 
always  persist.  Sensation  may  soon  be  entirely  lost  when  the 
posterior  nerve  roots  become  destroyed.  The  advent  of  pain 
is  frequently  marked  by  premonitory  numbness  and  tinglings  ; 
or  by  herpetic  or  bullous  eruptions  in  the  course  of  irritated 
nerves. 

Tlie  reflexes,  as  a  rule,  are  exaggerated. 
It  must  be  remembered,  however,  that  there  are  no  definite 
and  constant  signs  of  .spinal  tumour.    A  growth  may  exist  for 
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months  before  it  affords  signs  of  pressure  ;  but  afterwards,  the 
course  of  events  is  more  rapid.  If,  however,  according  to 
Sharkey  (Galstonian  Lectures,  R.C.P.,  1886),  a  tumour  arise 
tvithin  the  cord,  it  produces  disturbance  of  function  of  cord 
from  the  fii-st ;  but  it  may  not  produce  striking  pathological 
phenomena  until  the  cord  is  grossly  compressed  against  its 
bony  canal,  or  the  elasticity  of  its  membranes  is  exhausted. 

Diagnosis. — The  diagnosis  of  spinal  tumour  must  depend 
on  the  earlier  symptoms  of  its  onset,  if  they  can  be  obtained. 
These  would  be,  in  the  main,  the  signs  of  a  localised  pressure, 
producing  gradual  paralysis  of  the  nerves  involved ;  and 
eventually  extending  to  paraplegia,  accompanied  or  preceded 
by  severe  pains.  The  temperature  is  not  necessarily  increased. 
The  diagnosis  of  the  character  of  the  tumour  would  be  assisted 
if  there  be  any  tubercular  history  or  physical  signs  of  tubercle 
elsewhere ;  or  any  history  of  syphilis  ;  or  if  there  be  any 
signs  of  cancer  or  malignant  neoplasm,  in  any  of  the  organs  of 
the  body. 

Prognosis. — Generally  unfavoui-able,  except  in  syphilitic 
cases,  or  in  those  in  which  the  tumour  is  local  and  discrete, 
and  thus  comes  within  the  reach  of  surgery.  Otherwise,  death 
occurs  within  a  time  varying  fi'om  a  few  months  to  a  year  or 
two  ;  and  may  be  due  to  exhaustion,  consequent  on  the  effects 
of  cord  compression,  or  to  phthisis  in  tubercular  cases,  or  to 
amyloid  degeneration  in  syphilitic  disease. 

Treatment  entirely  depends  on  the  diagnosis.  We  may 
hope  for  amelioration  in  syphilitic  tumours,  by  the  prolonged 
administration  of  iodide  of  potassium  with  mercury. 

There  is  one  jjoint  on  which  stress  must  be  laid.  When  a 
diagnosis  of  syphilis  shall  have  been  ari-ived  at,  antisyphilitic 
measures  should  be  given  without  an  liour's  delay,  and  with 
such  vigour  as  to  produce  speedy  constitutional  effects.  The 
cord  is  quickly  damaged,  and  with  difficulty  restored. 

Cod-liver  oil  and  other  remedies  suitable  for  tubez-cular 
disease  are  indicated  in  a  tubercular  diagnosis. 

Many  tumours  ai-e  amenable  to  surgical  operation  (lamin- 
ectomy). And  two  essentials  must  be  urged  here — viz.  tJie 
operation  should  never  be  delayed  and  it  must  be  performed 
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under  rigid  antisepsis.  Cases  occur  which  could  have  been,  in 
all  probability,  completely  restored  to  health,  had  surgery  been 
given  a  free  hand  at  a  date  prior  to  the  tumour  causing  de- 
structive injury  of  the  spinal  cord. 

SPINAL  HAEMORRHAGE 

Definition. — Haemorrhage  into  the  substance  of  the  cord, 
or  within  its  membranes,  or  between  the  membranes  and  the 
vertebral  canal. 

Causation. — Haemorrhage  may  be  a  direct  result  of  injury 
to  the  vertebral  column  ;  it  may  be  due  to  the  rupture  of  an 
aneurysm  (thoracic  aorta,  vertebral  artery) ;  or  rupture  of 
blood-vessels,  consequent  on  muscular  spasm  (tetanus),  or  pro- 
longed muscular  exertion.  It  may  also  be  secondary  to  certain 
.specific  fevers  in  which  haemorrhages  are  common  {typhus,  small- 
pox, yellow  fever)  ;  or  to  purpura.  It  may  also  occur  in  people 
who  are  prone  to  hajmorrhages  (luemophilia)  ;  and,  lastly^  it 
may  result  from  acute  injlamvmtion  of  the  membranes. 

Symptoms. — The  symptoms  are  usually  such  as  are  due  to 
spinal  irritation,  and  therefore  in  their  main  features  resemble 
meningitis  ;  but  their  onset  is  more  abrupt,  and  their  violence 
more  severe.    There  is  a  sudden  onset  of  paralysis,  both  motor 
and  sensory.    It  is  also  attended  by  pain  in  the  back,  chiefly 
referred  to  the  site  of  haemorrhage,  and  extending  to  the  parts 
■supplied  Vjy  the  nerves  which  are  irritated  at  their  origins. 
Tlius  the  patient  may  complain,  in  cervical  haemorrhage,  of 
pain  extending  from  the  neck  down  the  arms  ;  or  he  may  have^ 
pain  running  round  the  chest  or  abdomen,  as  a  girdle,  in  dorsal 
hifcrnorrhage  ;  or  shooting  down  the  thighs  and  legs  in  lumbar 
hfeinorrhage.    Tlii.s  is  .succeeded  by  irritative  spasm  of  the 
mu.scle.s  of  the  same  regions,  and  also  by  tonic  spasm  of  the 
muscles  of  the  V)ack.    Afterwards  paralysis  speedily  follows  in 
all  parts  Vjelow  the  lesion.    There  is,  however,  no  loss  of 
con.sciousn&ss,  and  the  mind  remains  clear  to  the  end.  Cystitis, 
bedsores,  and  other  evidences  of  trophic  changes  are  frequent. 
The  syiiiptonis,  therefore,  represent  a  coiiiljiiiation  of  those  found 
in  acute  myelitis  and  in  degenerative  aflections  of  the  cord. 
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The  symptoms  are  much  the  same,  whether  the  hfemorrhage 
be  within  the  spinal  cord  itself,  or  on  its  surface  amongst  its 
membranes.  There  is,  however,  one  point  of  difference.  If 
the  hfemorrhage  be  intraspinal,  paralysis  precedes  pain  ;  if  it 
be  on  the  surface,  then  pain  precedes  paralysis. 

On  the  other  hand,  cases  may  occur  in  which  spinal 
haemorrhage  is  found  post-mortem,  and  no  signs  were  presented 
during  life.  Probably,  in  such,  the  hajmorrhage  occurs  during 
the  last  few  minutes  of  life,  death  being  too  speedy  for  sym- 
ptoms to  be  complained  of. 

Prognosis. — Extremely  bad,  especially  in  cervical  hiemor- 
rhage,  when,  besides  the  large  extent  of  cord  which  is 
cut  oft',  tlie  phrenic  nerves  are  paralysed.  The  prognosis, 
however,  improves  the  longer  the  patient  lives,  as  then  there 
is  a  possibility  of  absorption  of  the  effused  blood  and  restora- 
tion of  the  functions  of  the  cord. 

Death  usually  occurs  \vithin  a  few  days,  or  it  may  be  as  many 
hours ;  and  is  often  due  to  arrest  of  the  respiratory  function.  It 
may  be  deferred  to  a  somewhat  later  period,  when  it  is  brought 
about  by  secondary  inflammation  of  the  cord  and  its  meninges. 

Treatment.- — Absolute  rest  is  essential.  The  patient 
should  lie  prone  on  his  face,  so  as  to  dispose  the  blood  to  dram 
away  from  the  neural  canal.  Cushions  and  pillows  should  be 
so  arranged  as  to  allow  of  this  position  with  the  least  distress 
and  fatigue. 

Further  treatment  should  be  directed  to  lowering  the 
blood-pressure,  either  by  leeches  to  the  spine  or  around  the 
anus,  or  by  cuppings,  or  by  free  incisions  through  the  skin  over 
the  spinous  processes,  followed  by  hot  fomentations  to  en- 
courage bleeding.  We  may  also  assist  this  object  by  strong 
purgation  (calomel,  sulphate  of  magnesia).  Ergotin  (gr.  ij.), 
subcutaneously  injected,  may  also  be  tried. 

If  the  ha;morrhage  occur  in  the  subdural  space,  it  should 
be  treated  as  a  foreign  body,  and  the  spinal  canal  freely 
opened  antiseptically. 

The  palsy  of  muscles,  should  recovery  from  the  immediate 
effects  of  the  haemorrhage  promise  itself,  must  be  met  by 
«lectricity,  as  in  meningitis  and  other  similar  diseases. 
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Definition. — Paralysis  of  the  lower  portions  of  the  body. 
The  term  is  usually  applied  to  paralysis  of  the  lower  limbs  ; 
but  the  arms  and  trunk  may  equally  well  be  involved,  accord- 
ing to  the  site  of  the  lesion.  It  is  a  symptom  rather  than  a 
disease. 

Causation. — (1)  Some  lesion  of  the  spinal  cord.  Para- 
plegia may  originate  in  disease  of  the  cord  itself,  or  in  its 
membranes,  or  in  the  vertebral  column.  So  far  as  the  cord  is 
concerned,  there  are  numerous  conditions  which  will  give  rise 
to  paraplegia,  such  as  the  different  varieties  of  myelitis,  simple 
softening,  intramedullary  haemorrhage,  and  intramedullary 
tumours.  Some  of  these  will  have  been  considered  in  the 
various  diseases  of  the  spinal  cord.  A  similar  remark  applies 
to  the  different  forms  of  inflammatory  aflfections  of  the  mem- 
branes, meningeal  htemorrhages,  injuries,  and  the  like,  all  of 
which  may  occasion  paraplegia.  Lastly,  paraplegia  may  be 
occasioned  by  pressure  on  the  cord,  as  a  result  of  caries  of 
vertebrse,  tumours  of  bone,  or  of  neural  canal,  and  of  the 
spinal  nerves  which  issue  from  the  cord. 

(2)  Paraplegia  may  also  be  a  functional  disorder,  in  which 
no  structural  disease  can  be  detected.  It  is  met  with  in 
hysteria.  It  may  be  a  reflex  condition,  subsequent  on  injury 
to  peripheral  nerves  ;  it  occurs  secondarily  to  malaria  and 
anjemia  ;  and  there  is  also  a  somewhat  rare  form  of  paraplegia 
dependent  upon  idea. 

The  following  table,  modified  after  Bramwell,  will  show 
the  various  principal  causes  at  a  glance  : 


'^Inflammation  of  cord  ' 
Softening        ,,  ,, 
Hiemorrhage  „  ,, 
Tumours        ,,  „ 


Medullary 


1.  Organic  disease 


Meningeal  luumorrhage 
Injuries 
Tumours 
Caries    of  bone 
Tumours  ,,  „ 


■  Meningeal 
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/  Hysterical 

«  -n,'    X.     ,  Reflex 

2.  Functional    .  i     ,    •  ,  ^ 

Malarial  and  aniemic 

(,  Dependent  on  idea 

Sjrmptoms. — The  onset  may  be  sudden,  or  it  may  b& 
gradual,  according  to  the  nature  of  the  causal  condition.  In 
an  ordinary  typical  case,  the  symptoms  come  on  insidiously, 
with  tingling  and  numbness  of  the  legs  and  feet.  Then  follow 
loss  of  power,  more  or  less  complete  ;  antesthesia  in  those 
parts  which  are  below  the  lesion  ;  together  with  constipation,, 
and  retention  of  urine  owing  to  loss  of  expulsive  power  in  the 
rectum  and  bladder. 

After  a  time  the  sphinctei's  give  way,  so  that  the  fjeces 
cannot  be  retained ;  the  urine  dribbles  away  and  becomes 
decomposed,  alkaline,  and  offensive. 

At  the  upper  limit  of  the  paralysis  there  is  frequently  a 
band  of  hyperesthesia  extending  round  the  body,  giving  rise 
to  a  constricting  sensation  or  girdle  pain.  The  paralysed 
muscles  may  not  lose  their  electrical  irritability  ;  but  after  a 
time,  if  the  paraplegia  continues,  they  waste,  and  exhibit 
characteristic  '  reaction  of  degeneration.'  Bedsores,  often, 
extensive  and  deep,  are  apt  to  form  on  the  buttocks,  hips  or 
heels,  and  other  parts  exposed  to  pressure.  The  deep  reflexes 
whose  centres  in  the  cord  are  below  the  lesion  are  all  exagge- 
rated ;  the  skin  of  the  legs  becomes  dry,  harsh,  and  atrophied, 
or  it  may  be  (edematous. 

The  above  description  refers  to  those  cases  in  which  para- 
plegia is  dependent  on  obvious  disease  of  the  cord  ;  and  as  only 
those  muscles  are  affected  which  are  supplied  from  the  cord 
below  the  lesion,  the  extent  of  the  paralysis  will  vary  accord- 
ing to  the  upper  level  of  the  disease.  Hence  in  some  cases 
the  arms,  diaphragm,  and  trunk  muscles  are  palsied,  as  well 
as  those  of  the  legs  ;  or  again,  the  disease  may  involve  only 
one  half  of  the  cord  (hemi-paraplegia),  or  it  may  select  certain 
tracts  only,  and  thereby  cause  a  great  variety  of  paralytic 
symptoms,  according  to  the  columns  involved. 

As  a  rule,  ana3sthesia  is  more  pronounced  in  paraplegia, 
than  in  hemiplegia. 
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Diagnosis. — The  diagnosis  of  the  causes  of  paraplegia  due 
to  organic  disease  of  the  cord  will  be  found  in-  the  various 
desci-iptions  of  myelitis,  spinal  meningitis,  spinal  tumour,  &c. 

Hysterical  Parajdegia,  the  commonest  form  of  hysterical 
paralysis,  would  be  diagnosed  by  the  suddenness  of  the  para- 
plegic onset,  which,  were  it  due  to  lesion  of  the  cord  itself, 
could  only  be  caused  by  violent  injury  or  by  ha;niorrhage. 
Such  severe  lesions  as  these  would  be  followed  by  paralysis  of 
sphincters,  by  the  rapid  formation  of  bedsores,  and  by  cystitis 
and  other  trophic  disorders.  The  amount  of  paralysis  and  of 
antesthesia  seen  in  hysteria  is  quite  inconsistent  with  an 
absence  of  trophic  changes.  We  should  also  be  guided  by 
the  patient's  general  symptoms  being  over-exaggerated,  and 
by  her  general  neurotic  condition. 

Reflex  Paraplegia. — This  condition  is  generally  secondary 
to  disease  of  the  genito-urinary  organs.  The  paralysis  is  not 
usually  complete,  some  muscles  being  more  aflected  than 
others  ;  it  also  varies  from  time  to  time,  in  accordance  with 
improvement  or  relapse  in  the  genito-urinary  tract.  Further, 
the  muscles  retain  their  bulk  and  healthy  reactions  ;  there  is 
not  marked  paralysis  of  the  sphincters  ;  and  recovery  takes 
place  when  the  exciting  disease  is  cured. 

In  some  cases,  however,  structural  changes  may  extend 
along  the  nei-ves  of  the  bladder  or  uterus,  and  so  involve  the 
cord  ;  but  these  can  scarcely  be  regarded  as  instances  of  reflex 
paraplegia. 

Malarial  Paraplegia  is  intermittent  and  periodic.  It 
occasionally  represents  a  true  aguish  attack,  and  is  cured  by 
quinine  or  arsenic. 

Anmraic  Paraplegia. — This  may  occur  after  parturition  or 
other  severe  ha-morrhage.  We  have  seen  it  supei"vene  in  the 
last  days  of  life,  in  two  cases  of  slowly  rupturing  abdominal 
aneurysm.  Moxon  attributed  ordinary  anamic  paraplegia  to 
the  precarious  blood  supply  of  the  lower  end  of  the  spinal 
cord.  Hence  the  paralysis  would  be  more  marked  in  the  feet 
than  in  the  uppf;r  pfirts  of  tlie  lower  limbs. 

Pa/raplegio,  dependent  on  idea. — This  may  occur  in  males  as 
well  as  in  females,  and  is  not  hysterical.    From  some  injuiy 
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which  is  often  trivial,  a  form  of  paraplegia  may  ensue.  The 
paralysis,  however,  is  not  necessarily  pai-aplegic  ;  it  may  be 
limited  to  one  arm  or  leg,  or  to  one  set  of  muscles. 

The  limbs  do  not  waste,  except  from  the  effects  of  pro- 
longed disuse  ;  there  are  no  bedsores,  nor  other  ti-ophic 
lesions ;  in  other  words,  there  is  no  disease  of  the  spinal  cord  ; 
but  there  is  a  mental  disorder. 

Treatment. — Much  depends  on  the  cause  of  the  paraplegia. 
In  cases  of  organic  disease,  rest  is  essential  ;  and  it  may  be 
supplemented  by  general  sedatives,  such  as  opium  and  bella- 
donna. 

Attend  to  the  patient's  general  health  ;  the  buttocks  and 
other  points  liable  to  pressure  should  be  inspected  daily,  with  a 
view  to  the  avoidance  of  bedsores.  The  urine  should  be  regularly 
drawn  off  with  a  catheter  ;  and  it  may  be  necessary  to  wash 
out  the  bladder  with  weak  solutions  of  nitrate  of  silver  (sr.  i 
ad         or  of  boracic  or  mineral  acids. 

Strychnia,  iron,  and  other  tonics  are  required  when  all 
signs  of  irritation  have  subsided.  The  attenuated  muscles 
may  be  restored  by  galvanism.  In  paraplegia  due  to  caries  of 
vertebra,  there  is  good  hope  of  cure  by  prolonged  rest  in  bed 
for  some  months,  or,  it  may  be,  a  year  or  two. 

Other  special  lines  of  treatment  are  described  under  the 
various  diseases  which  may  cause  paraplegia. 

PSEUDO-HYPERTROPHIC  MUSCULAR  PARALYSIS 

Definition. — A  disease  characterised  by  inci-ease  of  bulk  of 
certain  muscles,  attended  by  loss  of  power. 

This  disease  is  considered  here  only  for  convenience.  No 
lesion  of  the  spinal  cord  has  been  discovered. 

Causation. — Age. — A  disease  essentially  of  late  childhood, 
during  the  period  of  rapid  development.  Sex. — Males  only  ; 
or  at  least  in  the  proportion  of  quite  five  to  one.  Heredity 
is  often  a  strongly- marked  clinical  feature,  several  boys  in 
the  same  family  being  in  turn  affected.  General  Diseases. — 
Hereditary  syphilis  has  been  thought  by  some  to  be  a  predis- 
posing factor,  but  without  at  present  sufficient  clinical  evidence. 
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Pathology. — No  constant  pathological  changes  have  been 
found  in  the  cord,  or  in  the  motor  centres  or  nerves.  But  the 
muscles  have  presented  remarkable  alterations.  They  are 
yellow  in  colour,  greasy,  and  resemble,  on  section,  slices 
of  fat.  Microscopically  the  muscular  fibres  show  not  only 
fatty  infiltration,  but  fatty  degeneration  of  their  fibres. 
"Between  the  component  fasciculi,  fat-cells  are  found  in  exces- 
sive abundance,  separating  the  fibres  and  probably  lessening 
their  arterial  supply.  The  fibres  themselves  are  wasted  and 
irregular,  being  attenuated  to  a  mere  thread  in  some  places, 
and  by  comparison  enlarged  in  others.  Occasionally  a 
muscular  fibril  is  represented  only  by  its  sarcolemma  sheath  ; 
or  again,  by  fibrous  tissue  with  a  few  remnants  of  striped 
muscular  tissue.  Even  in  those  parts  where  muscular  tissue 
is  easily  recognised,  the  typical  transverse  striation  is  lost  or 
blurred.  Whether  the  disease  is  a  developmental  one  or 
merely  a  degenerative  change,  is  not  yet  apjaarent. 

Symptoms. — Ad^i^ce  is  usually  sought  for  the  child,  not 
on  account  of  pain  or  distress,  but  because  it  is  '  weak  in  its 
legs.'  It  has  difiiculty  in  climbing  upstairs,  and  has  to  raise 
itself  to  the  upright  position  by  the  aid  of  a  chair  or  other 
assistance.  Then  it  is  noticed  that  certain  muscles  of  the 
child's  legs  or  trunk  are  abnormally  bulky  ;  at  the  same  time, 
that  its  gait  is  clumsy  and  waddling ;  and  that  he  has 
apparently  spinal  curvature  (lordosis).  Subsequently  a  similar 
w^eakne.ss  and  enlargement  occurs  in  muscles  of  the  scapulaj 
and  upper  extremities.  Eventually  loss  of  power  over  the 
limbs  becomes  more  marked,  and  is  accompanied  by  distortions 
and  partial  dislocations  of  joints.  Then  the  child  becomes 
bedridden,  until,  after  a  miserable  existence  of  three  or  more 
years  from  the  initial  symptoms,  he  sinks  from  prostration,  or 
from  intercurrent  or  accidental  disease. 

As  regards  the  weakness,  it  may  have  been  present  for 
some  time  before  it  is  nrjticed  by  either  mother  or  nurse. 
The  child  has  no  method  of  measuring,  and  no  idea  of  expres- 
.sing,  its  own  debility  ;  but  it  is  present  all  the  .same,  and 
is  probaV)Iy  overlooked  by  the  mf)ther,  who  regards  her 
Herculean  bantling  with  pride,  and  thinks  that  the  lassitude 
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of  weakness  is  natural  to  one  with  such  a  splendid  muscular 
development. 

Certain  muscles  are  almost  invai-iably  enlarged,  especially 
those  of  the  calf,  the  buttocks,  and  the  quadriceps  extensors  ; 
occasionally  the  anterior  tibial  group  are  increased  in  bulk.  In 
the  upper  limb  the  _inf raspinatus,  deltoid,  and  muscles  of  the 
forearm  are  most  frequently  enlarged.  In  another  case,  it  may 
be  the  muscular  group  of  the  erector  spinaj  which  is  exaggerated. 
But  there  is  no  necessary  order  of  sequence  in  the  involvement 
of  the  muscles  ;  and  whilst  one  set  may  be  increased  in  bulk 
in  one  case,  in  another  sufferer  the  same  group  may  be  wasted. 
But  whether  emaciated  or  enlarged,  the  muscles  are  always, 
enfeebled.  Certain  ones,  however,  always  appear  to  escape, 
such  as  those  of  the  eyeball  and  face  and  hands.  The  pectorals 
are  never  enlarged,  but  often  wasted.  Those  muscles,  however, 
which  are  small  and  wasted  are  feebler  than  those  which  are 
enlai-ged. 

Enfeeblement  is  always  pronouncec^  in  the  ilio-psoas  and 
in  the  quadriceps  extensor ;  and  this  will  account  for  the 
difficulty  in  climbing  stairs,  and  also  to  some  extent  in  rising 
from  the  prone  to  the  upright  position.  There  is,  however,  no 
loss  of  control  over  the  emunctories.  The  affected  muscles 
do  not  fail  to  respond  to  galvanic  and  faradic  currents  until 
they  are  extremely  feeble.  Nor  is  there  any  'reaction  of  de- 
generation.' 

Lordosis  is  so  marked  a  symptom  that  the  plumb  line  from 
the  vertebra  ^yrominens  would  fall  from  two  to  three  inches 
behind  the  sacrum.  It  is  produced,  according  to  Gowers,  by 
the  pelvis  and  lower  lumbar  vertebra  being  inclined  forwards, 
owing  to  the  weakness  of  the  extensors  of  the  hip,  since  it 
disappears  when  the  pelvis  is  supported  on  the  tuberosities  of 
the  ischium,  as  in  sitting. 

The  gait  is  a  waddling  one  ;  the  feet  are  lifted  up  to 
unnecessary  height,  the  insteps  gi-eatly  arched,  and  then  as 
one  foot  is  planted  somewhat  helplessly  on  the  ground,  con- 
siderably wide  of  the  middle  line,  tlic  weight  of  the  body  is 
lurched  on  to  it,  so  liberating  the  opposite  foot,  which  succeeds 
in  a  similar  manoeuvre. 
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The  child  has  difficulty  in  rising  from  the  floor.  Suppose 
be  is  asked  to  get  up  when  he  is  on  the  ground,  he  raises  his 
trunk  by  means  of  an  outstretched  arm  and  extended  fingers  ; 
the  disengaged  hand  then  grasps  the  corresponding  ankle  ; 
having  this  purchase,  the  opposite  hand  grasps  its  corresponding 
ankle  or  leg  ;  and  with  alternate  shifting  of  the  hands  to  his 
knees  and  thighs  he  ultimately  regains  the  upright  position, 
by  ha\'ing  climbed  up  himself,  as  it  were. 

The  later  stages  are  marked  by  distortion  of  joints  which 
are  usually  flexed  by  the  action  of  the  less  feeble  muscles,  the 
rule  obtaining  that  where  muscular  enfeeblement  is  equally 
distributed,  the  flexors  and  pronators  overcome  the  extensors 
and  supinators  (see  pp.  484,  666). 

At  this  period  also,  it  will  be  found  that  the  knee  and  other 
deep  reflexes  are  diminished  or  lost,  and  that  the  general 
intelligence  is  impaired.  But  sensation  is  not  affected,  and  it 
is  only  in  the  last  stages  that  the  bladder  is  involved. 

Prognosis. — Death  usually  supervenes  in  three  or  four 
years  ;  those  cases  in  which  the  symptoms  ensue  gradually, 
usually  live  longest.  Prior  to  the  fatal  event,  which  is  gene- 
rally due  to  exhaustion  or  to  some  inflammatory  or  specific 
febrile  disease,  the  patient  has  been  confined  to  his  bed  for  some 
months. 

Treatment. — No  drug  is  known  to  exert  the  least  effect  in 
controlling  the  course  of  the  disease.  Nor  has  electricity  in 
any  form  had  any  beneficial  effect.  The  best  results  have 
been  obtained  by  carefully  regulated  gymnastic  exercises. 
The  exercises  should  be  so  arranged  as  not  to  be  uselessly  ex- 
pended on  muscles  which  are  not  affected  ;  nor  .should  tliey  be 
too  severe  or  too  prolonged.  The  evidence  of  powerful  men 
tend.s  to  show  that  muscular  strength  is  cultivated  rather  by 
light  and  easy  athletic  exercises  than  by  those  requiring  great 
efforts.  Gymna.stics  can  also  be  supplemented  by  sliampooings 
and  passive  movements  of  the  limbs.  Even  if  no  cure  be 
effected  by  these  means,  there  is  considerable  arrest  in  the 
progreas  of  the  disease 
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LESIONS  OF  SPINAL  NERVES 

The  spinral  nerves,  especially  those  which  are  superficially 
placed,  or  which  run  in  juxtaposition  to  bone,  are  liable  to 
various  injuries  which  produce  neuritis,  and  possibly  permanent 
loss  of  function. 

The  following  examples  may  be  considered  as  fairly  typical 
of  such  cases. 

The  Ulnar  Nerve. — This  nerve  may  be  influenced  by  exposure 
to  cold,  which  produces  a  neuritis  ;  or  it  may  be  the  subject  of 
injury  by  which  the  nerve  is  divided  or  paralysed.  The  injury 
may  be  situated  at  the  shoulder  joint,  after  a  dislocation  ;  or 
in  the  upper  arm,  from  fracture  ;  or  at  the  elbow,  after  dis- 
location ;  or  near  the  wrist,  usually  the  result  of  severe  cuts 
or  lacerations. 

The  nerve  supplies  the  elbow  and  wrist  joints,  the  flexor 
carpi  ulnaris  and  half  the  flexor  profundus  digitorum,  the 
little  and  the  inner  surface  of  the  ring  fingers,  back  and  front  ; 
also  the  muscles  of  the  hypothenar  eminence,  all  the  interossei, 
the  adductor  pollicis,  and  the  inner  head  of  the  flexor  brevis 
pollicis.  In  other  words,  it  supplies,  in  the  hand,  all  those 
deep  muscles  which  are  internal  to  the  flexor  longus  pollicis 
tendon. 

Therefore,  when  impulses  along  the  nerve  are  completely 
cut  ofl",  certain  characteristic  changes  occur.  Cutaneous 
sensibility  is  impaired  in  the  Httle  and  the  ring  fingers,  back  and 
front,  and  perhaps  extending  to  half  the  middle  finger  on  the 
back. 

Then,  in  advanced  cases,  the  hand  becomes  emaciated  ;  the 
hypothenar  eminence  dwindles ;  the  metacarpal  bones  are 
prominent,  owing  to  wasting  of  the  interossei  muscles  ;  the 
fingers  cannot  be  displayed  in  abduction  ;  and  the  first  rows  of 
phalanges  are  hyperextended  by  the  unopposed  extensors  ; 
whUst  the  second  and  third  rows  are  semiflexed  by  the 
flexors,  so  that  a  characteristic  clawed  hand,  or  main  en  griffe, 
is  produced. 

In  cases  in  which  the  nerve  is  completely  severed,  there 
is  complete  loss  of  muscular  response  to  both  fai-adic  and 
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galvanic  currents  when  applied  to  the  nerve ;  and  with 
galvanism  applied  to  the  affected  muscles,  the  '  reaction  of 
degeneration '  is  obtained. 

The  Musculo-spiral  Nerve,  owing  to  its  serpentine  relations 
with  the  humerus,  is  liable  to  injury  from  dislocations  and 
fi-actures  of  that  bone,  or  from  pressure  exerted  by  a  crutch, 
or  from  sleeping  with  the  arm  twisted  under  the  body. 

This  nerve  supplies  directly,  or  indirectly  by  its  posterior 
interosseous  branch,  all  the  muscles  on  the  back  of  the  upper 
limb,  from  shoulder  to  wrist ;  and,  in  addition,  gives  cutaneous 
sensibility  (radial  branch)  to  the  dorsum  of  the  thumb,  and 
of  the  index,  middle,  and  half  the  ring  fingers.  Consequently, 
the  higher  up  the  situation  of  the  lesion,  the  more  extensive 
the  palsy.  If  the  posterior  interosseous  nerve  alone  be 
affected  (rare),  the  paralysis  does  not  involve  the  triceps, 
anconeus,  extensor  carpi  radialis  longior,  and  supinator  longus 
muscles,  all  of  which  are  supplied  by  the  main  trunk  of  the 
musculo-spiral  nerve  before  its  division.  All  the  other  ex- 
tensor muscles  are  paralysed. 

In  a  typical  complete  case  there  is  inability  to  extend  the 
fii-st  row  of  phalanges,  also  the  wrist,  elbow,  and  shoulder. 
The  second  and  third  rows  of  phalanges  can,  however,  be 
partially  extended  by  the  unimpaired  interossei  and  lumbri- 
cales.  Supination  is  not  completely  lost,  as  this  action  can 
still  be  carried  on  partially  by  the  biceps.  Cutaneous 
anfesthesia  involves  the  dorsal  and  outer  surfaces  of  the 
thumb,  and  the  backs  of  the  index,  middle,  and  ring  fingers, 
as  far  as  the  ends  of  the  first  phalanges.  Gowers  also  draws 
attention  to  a  prominence  on  the  back  of  the  wrist,  which  is 
produced  by  the  bulging  of  the  synovial  sacs,  and  carpal 
bones  which  are  no  longer  supported  by  the  extensor  tendons. 
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NEURITIS,  PEKIPHERAL  NEURITIS,  MULTIPLE 
NEURITIS 

Definition. — Inflammation  of  nerves  in  their  course  or 
terminal  distribution. 

Causation. — Age  and  Sex. — Though  both  sexes  sufler  from 
neuritis,  it  occurs  most  frequently  in  women.  A.s  regards  age, 
there  is  no  predisposing  factor,  except  in  the  alcoholic  and 
some  other  forms,  which  are  found  in  adults,  and  the  degene- 
rative variety  which  is  seen  in  old  age.  Poisons. — It  is  a 
sequel  of  chronic  alcoholic,  lead,  and  arsenical  poisoning.  Cold 
and  Injuries  both  act  as  exciting  causes.  In  traumatism,  the 
neuritis  may  be  caused  by  direct  injury  to  the  nerve  ;  or  it 
may  be  induced  by  specific  invasion,  as  in  wounds  (tetanus). 
Specific  Fevers. — Notably  diphtheria,  small-pox,  and  typhoid 
fever.  Other  specific  organisms  or  their  resultant  chemical 
products  may  also  produce  the  same  effects,  e.g.  malaria. 
General  Diseases. — It  is  often  a  sequel  or  complication  of  gout, 
syphilis,  diabetes,  rheumatism,  leprosy,  and  tuberculosis. 
Locomotor  Ataxia. — The  characteristic  neuritic  pains  are  one 
•of  the  earliest  signs.  Degenerations. — Chronic  inflammatory 
changes  in  the  peripheries  of  nerves  are  common  in  senility. 

Pathology. — The  changes  may  commence  in,  and  be 
limited  to,  the  nerve  sheath  (perineuritis)  ;  so  that  the  nerve 
fibres  escape.  Or  they  may  begin  in  the  endoneurium  (endo- 
neuritis),  in  which  tlie  destruction  of  nerve  fibres  is  somewhat 
slow,  and  is  in  great  measure  due  to  the  eflects  of  subsequent 
sclerosis.  Or,  finally,  they  may  originate  in  the  nerve  tubules 
themselves  (parenchymatous  neuritis). 
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The  affected  uerve  is  at  first  congested,  and  is  therefoi-e 
red  and  swollen  in  appearance  ;  and  when  examined  micro- 
scopically it  is  fomid  that  there  is  serous  exudation,  invasion 
of  leucocytes,  with  proliferation  of  the  connective  tissue  and 
nerve-hbre  cells.  Occasionally  small  haemorrhages  are  seen. 
The  white  substance  afterwards  becomes  cloudy  and  granular, 
and  iri'egularly  interrupted  so  as  to  assume  a  beaded  outline. 
Subsequently  the  cylinder  is  entirely  destroyed,  and  is  repre- 
sented only  by  longitudinal  lines  of  fibrous  tissue. 

Wallerian  Degeneration  is  a  secondary  degeneration  of 
nerves  bearing,  in  most  respects,  a  close  resemblance  to  paren- 
chymatous neuritis. 

When  a  nerve,  through  injury  or  disease,  is  cut  oflf  from 
its  trophic  centre,  it  degenerates  ;  the  degeneration  involving 
the  nerve  in  the  direction  of  its  impulse,  but  being  '  simulta- 
neous throughout  the  length  of  the  nerve  ; '  so  that  fibrils 
are  equally  affected,  no  matter  what  part  of  the  degenerated 
ner\"e  is  examined. 

The  nuclei  of  the  sheath  and  connective  tissue  proliferate 
and  interrupt  the  medullary  substance,  so  that  the  nerve  fibres 
are  broken  up  and  irregular  in  outline.  Then  the  disorganised 
fiVjres  become  absorbed,  and  nothing  is  left  beyond  the  con- 
nective tissue  and  the  primitive  nerve  sheaths. 

In  some  less  severe  cases  a  regeneration  of  fibres  may 
occur.  i^Tew  axis- cylinders  bud  from  the  end  nearest  the 
trophic  centre,  and  pushing  along  the  track  of  the  old  fibres 
gradually  become  coated  with  a  new  medullary  sheath,  so  that 
function  is  restored. 

In  the  case  of  degenerated  motor  nerves,  the  muscles  with 
which  they  are  connected  atrophy  and  lose  their  tonicity  ; 
their  transverse  striic  become  blurred,  or  replaced  by  granu- 
lar matter.  The  connective  tissue  between  the  fibres  is  also 
increased. 

Symptoms. — The  symptoms  vary  in  tlieir  intensity  as  the 
disorder  i.s  acute  or  chronic  ;  they  also  obviously  vary  in  their 
distribution,  according  as  the  disorder  is  local  or  general 
(multiple  neuritis).  In  any  case,  however,  the  onset  is,  as  a 
rule,  gradual. 

3  A 


722 


DISEASES  OP  THE  NEKVES 


The  symptoms  may  be  concisely  grouped  according 
to  the  physiological  functions  of  the  nerves  (see  Suckling, 
'  Diagnosis  of  Diseases  of  the  Nervous  System  ').  Thus,  as  a 
result  of  inflammatory  action  there  is  :  ( 1 )  irritation  of  nerve 
fibres,  causing  nerve  tenderness  (nervi  nervorum),  increased 
sensibility  and  tenderness  of  skin,  with  cramps,  twitchings 
and  deep-seated  tenderness  of  muscles.  These  signs  are  cha- 
racteristic of  the  early  stage.  Subsequently  there  is  (2)  cessa- 
tion of  conductivity  of  nerves  ;  hence  anaesthesia,  paralysis,  and 
loss  of  deep  reflexes.  As  a  result  of  being  shut  off  from  their 
trophic  centres  in  the  grey  matter  of  the  cord,  the  muscles  waste, 
they  present  the  '  reaction  of  degeneration  ; '  the  skin  becomes 
glossy  and  hairless,  and  the  nails  brittle.  Similarly  (3)  vaso- 
motor disturbances  are  present,  such  as  purpuric  patches,  and  local 
cedema  and  perspirations.  Bedsores,  however,  are  rare.  Men- 
tal activity  is  usually  unimpaired,  except  in  alcoholic  neuritis, 
when  we  should  expect  delirium  and  insomnia.  There  are  no 
bladder  nor  rectal  troubles,  unless  the  nerves  to  these  viscera 
are  also  implicated. 

As  stated  above,  the  extent  of  the  symptoms  depends  on 
the  distribution  of  the  lesions.  The  neuritis  may  be  local 
only,  limited  to  one  arm,  or  leg,  or  other  part ;  it  may  be 
symmetrical,  when  both  legs  or  both  arms  are  aflfected  ;  or  it 
may  be  universal  or  multiple,  affecting  the  nerves  of  the  limbs, 
trunk,  and  also,  possibly,  those  parts  which  are  supplied  by 
the  cranial  and  medullary  nerves.  The  legs  are,  however,  the 
most  often  affected  ;  and  even  if  the  arms  are  involved,  the 
paralysis  and  anajsthesia  are  more  pronounced  in  the  lower 
extremities.  As  a  result  of  the  muscular  paralysis,  we  find 
dropped  wrist  and  dropped  ankle  ;  there  is  complete  loss  of 
control  over  the  movements  of  wrist  and  ankle  joints  ;  the 
attachment  of  the  feet  to  the  ankles  appears  so  loose  that  they 
can  easily  be  shaken  about  in  that  apparent  uncertain  manner 
which  has  been  aptly  described  as  '  flail-like.'  But,  although 
the  muscles  are  flaccid  and  the  limbs  loose,  rigidities  after  a 
time  supervene  owing  to  the  action  of  the  unopposed  healthy 
muscles. 
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Varieties:  (1)  Alcoholic  Paralysis,  Alcoholic  Paraplegia 

This  foim  of  neuritis  is  common  in  young  women  who 
have  indulged  in  alcoholic  excesses.  It  is  therefore  somewhat 
prevalent  amongst  barmaids,  disappointed  or  unhappy  wives, 
and  loose  women  ;  people  who  are  not  so  much  prone  to  '  bouts ' 
of  drinking,  as  to  secret  '  nippings '  of  spirits  or  strong  wines. 

The  patient  complains  of  lancinating  pains  in  the  lower 
extremities,  and  a  somewhat  ataxic  gait,  as  in  tabes  dorsalis. 
She  has  deep-seated  pains  and  tenderness  in  the  muscles, 
notably  of  the  calf.  Occasionally  there  is  hyperesthesia  of 
the  skin,  but  not  always.  She  also  has  pains  down  the  courses 
of  the  nerve  trunks  ;  afterwards  followed  by  anaesthesia 
and  analgesia.  The  muscles  atrophy  ;  they  lose  their  faradic 
iiTitability  ;  the  knee-jerks  and  other  deep  reflexes  are  absent. 
In  addition,  the  skin  may  present  purpuric  patches,  or  it 
becomes  glossy  and  dry  on  the  fingers ;  and  the  nails  have  a 
tendency  to  become  furrowed  and  brittle.  As  a  result  of  her 
loss  of  muscular  power,  the  position  of  the  legs  when  the 
patient  is  lying  in  bed  is  peculiar.  The  foot  is  not  flexed,  but 
falls  over  in  the  position  of  plantar  flexion  (commonly  called 
extension) ;  the  ankle  joints  appear  extremely  lax,  so  that  on 
grasping  the  leg  in  about  its  middle  third,  the  whole  foot  can 
be  easily  shaken  about  in  all  directions. 

Subsequently  a  similar  state  of  things  extends  to  the  fore- 
anris  and  arms,  and  hence  the  patient  is  confined  to  her  bed  ; 
.she  is  thoroughly  helpless,  and  has  to  be  assisted  in  feeding, 
and  in  the  performance  of  the  necessary  functions  of  life. 

In  addition — and  this  is  a  point  of  considerable  value  in 
diagnosis — she  has  ga.stro-hepatic  disturbances,  and  perhaps 
the  mental  condition  common  to  people  who  have  largely 
indulged  in  alcoholic  liquors. 

Delu.siom  and  hallucinations  are  also  not  uncommon. 

(2)  Post-Diphtheritic  Paralysis 

The  onset  of  this  condition  is  sudden,  about  two  ov  three 
week.q  after  an  attack  of  diphtheria.  The  symptoms  may  com- 
mence from  the  very  first  appearance  of  the  false  membrane, 
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and  are  apt  to  be  overlooked.  Usually,  however,  attention 
is  somewhat  abruptly  drawn  to  the  condition  by  some  difficulty 
the  child  has  in  swallowing,  at  a  period  in  convalescence  when 
all  apparent  anxiety  is  over.  Any  muscles  in  the  body  may 
be  implicated,  but  those  of  the  palate  are  generally  first 
affected.  The  patient  has  then  some  difficulty  in  swallowing 
solid  food  ;  if  he  attempts  to  drink  water,  it  retui-ns  through 
the  nostrils.  Tlie  soft  palate  is  flabby,  motionless,  with  im- 
paired sensation.  Consequently,  besides  the  difficulty  in 
swallowing,  the  patient's  voice  is  '  nasal '  and  '  grunting.'  If 
the  paralysis  e.xtend  to  the  muscles  of  the  tongue  and  lips, 
there  would  be  difficulty  in  speech,  apart  from  the  pharyngeal 
intonation.  The  muscles  of  the  eyes  are,  however,  more 
frequently  involved  than  those  of  the  face.  Different  varieties 
of  squints  are  therefore  common  ;  but  internal  strabismus 
is  most  frequent,  attended  by  diplopia  and  impaired  accommo- 
dation. Occasionally  the  muscles  of  the  neck  are  palsied, 
so  that  the  child,  when  brought  into  the  room,  has  its  chin 
resting  on  its  sternum  ;  or  the  head  will  remain  in  a  state 
of  extension  if  the  chin  be  forcibly  raised.  Moreover,  the 
paralytic  condition  may  extend  to  the  muscles  of  the  jaws,  or 
to  the  legs,  trunk,  and  arms ;  and  all  the  symptoms  may 
be  present  as  are  recorded  under  Multiple  Neuritis. 

The  muscles  are  wasted,  they  lose  their  faradic  irritability  ; 
and  the  knee-jerk  is  absent. 

One  or  two  points,  however,  require  to  be  emphasised. 
The  affection  may  involve  the  heart  muscle  and  cause  terribly 
sudden  death.  In  one  case,  in  which  death  occurred  during 
defsecation,  the  cause  was  probably  sudden  ventricular 
paralysis.  Again,  we  have  a  record  of  a  case  in  which  fatal 
.syncope  occurred  in  a  child  whilst  at  play  :  the  nature  of  a 
previous  sore  throat  had  been  overlooked. 

The  paralyses  are  usually  symmetrical ;  they  ai-e  progressive 
in  character ;  they  are  apt  to  extend  in  one  region  as  they 
improve  in  another ;  nevertheless,  it  is  rare  to  find  all  the 
above  forms  in  one  subject,  the  aflfection  being  usually  limited 
to  the  fauces,  or  to  the  eyes,  or  to  the  arms  in  each  individual 
case  ;  they  tend  to  recovery,  and  of  themselves  are  not  dan- 
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gerous  to  life,  unless  the  cardiac  muscle,  or  the  muscles  connected 
with  deglutition  or  with  respiration,  are  involved. 

The  skin  may  present  various  anassthesiaj,  or  hyperfesthesite, 
either  over  the  region  of  the  paralysed  muscles,  or  in  various 
are:v  and  patches.  ZSTeuralgias  of  all  forms  are  not  uncommon, 
and  often  persist  many  years.  We  have  seen  two  cases  in 
which  a  dragging,  aching  pain,  extending  down  the  arms, 
coming  on  after  exertion,  has  been  present  since  diphtheria 
was  contracted  many  years  ago.  Tactile  sensation  is  usually 
blunted. 

Lastly,  the  neuritic  symptoms  do  not  necessarily  bear  any 
proportion  to  the  severity  of  the  diphtheritic  attack.  It  is  as 
common,  or  commoner,  after  a  mild  as  after  a  severe  attack. 

Diagnosis. — (1)  From  Locomotor  Ataxia. — Although  an 
ataxic  gait  may  be  present  in  the  early  stage  of  multiple 
neuritis,  there  is  an  absence  in  the  latter  disease  of  the  Argyll- 
Robertson  pupil,  whilst  the  muscles  show  the  'reaction  of 
degeneration,'  and  also  are  extremely  tender. 

(2)  From  Landry's  Paralysis. — This  disease  is  unat- 
tended by  abnormal  electrical  reactions.  Nor  are  there  any 
of  the  remarkable  sensory  disturbances  which  are  such  marked 
features  in  multiple  neuritis. 

(.3)  From  Myelitis. — Here  we  should  find  the  rapid  for- 
mation of  bedsores,  and  total  loss  of  control  over  the 
sphincters. 

(4)  From  Chronic  General  Spinal  Paralysis.—  In  this 
disease  the  progress  of  the  paralysis  is  characteristic.  It 
begins  in  the  feet,  and  extends  to  legs,  thighs,  and  trunk  ;  then 
similarly,  and  in  order,  it  involves  the  muscles  of  the  hands, 
forearms,  and  arms.  In  multiple  neuritis,  on  the  other  hand, 
although  the  muscles  of  the  legs  and  feet  are  primarily 
involved,  the  disease  soon  secondarily  manifests  itself  in  the 
extensors  of  the  wrists  ;  the  muscles  of  the  trunk  and  hands 
remaining,  meanwhile,  intact. 

Prognosia.-  Generally  favourable;  but,  of  course,  much 
will  depend  on  the  cause.  In  alcoholic  neuritis,  and  other 
forms  due  to  poisoning,  the  prognosis  is  especially  favoural)!e 
if  the  patient  can  be  Teinoved  to  liealthier  surroundings. 
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Recovery  of  muscular  power  also  is  dependent  on  the  amount 
of  the  destruction  of  tissue. 

Treatment. — There  are  two  essentials,  viz.:  (1)  absolute 
rest  in  bed  for  a  lengthened  period  ;  (2)  nourishing  food,  of  a 
light  and  easily  digested  quality,  and  in  quantity  which  is  in- 
creased as  the  appetite  grows.  In  many  cases  a  cure  results 
fi'om  this  treatment  alone,  without  medicinal  aid. 

Hot  fomentations  and  anodynes  may  be  applied  to  the 
painful  limbs,  or  they  may  be  wrapped  in  cotton- wool.  They 
should  also  be  supported  on  splints,  to  avoid  contractures  and 
other  deformities. 

If  the  pains  are  very  severe,  they  may  be  relieved  by 
opium,  or  Indian  hemp  (tinct.  cannabis  indicffi  ni.x.) ;  or  by 
the  application  of  chloroform  and  belladonna  liniments  with 
cotton-wool. 

In  alcoholic  neuritis,  absolute  and  immediate  abstinence 
from  alcohol  must  be  enforced.  This  strict  discipline  is  difficult 
to  maintain  in  private  practice  ;  and  if  the  case  shows  no 
signs  of  improvement,  we  must  suspect  that  alcohol  is  some- 
how or  other  obtained. 

In  diphtheritic  neuritis,  patients  usually  recover  after  a 
prolonged  course  of  iron.  Strychnia  may  be  added  with 
advantage.  We  may  also,  in  all  cases,  hasten  the  restoration 
of  muscular  power  by  frictions  and  well-regulated  massage. 
If,  after  a  reasonable  time,  the  muscles  do  not  improve,  resort 
at  once  to  electricity.  The  continuous  current  is  best,  and  it 
.should  be  applied  over  as  large  an  area  of  muscle  as  possible. 

Use  such  strength  of  current  only  as  will  produce  con- 
traction without  subsequent  pain.  Cod-liver  oil  may  be  given 
during  convalescence. 

NEURALGIA 

Definition. — Pain,  which  occurs  in  paroxysms,  in  the  cour.se 
and  distribution  of  a  nerve. 

The  term  should  strictly  be  limited  to  those  cases  in  wiiich 
the  pain  is  not  due  to  any  nerve  lesion,  but  is  entirely 
functional. 

Causation. — («)  PREDisPOsmn. — Ai/c  —  The  disease  is  rare 
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before  adult  life.  Sex. — Women  appear  to  suffer  much  more 
frequently  than  men.  Heredity. — The  disorder  may  be  in- 
herited as  a  ueui'opathic  manifestation  transmitted  from 
parents,  one  of  whom  may  have  been  epileptic,  hysterical,  or 
■even  insane.  Debilitating  Illness.— Any  condition  or  illness 
by  which  the  general  system  is  reduced,  may  act  as  a  predis- 
posing cause.  Amongst  such  conditions  may  be  mentioned 
syphilis,  general  malnutrition,  frequent  pregnancies,  prolonged 
lactation,  and  the  ill  health  produced  by  anxiety  or  business 
worry. 

(b)  Exciting  causes  may  be  referred  usually  to  one  of 
three  large  groups,  viz.  :  (1)  central  irritation,  such  as  occurs  in 
cerebral  or  spinal  tumours,  and  injuries  ;  (2)  peripheral  irri- 
tation, resulting  from  caries  of  the  teeth,  the  pressure  of  a 
crutch,  or  of  an  enlarged  abdominal  or  other  organ.  It  may 
also  be  caused  by  the  direct  effects  of  cold,  or  injury  to  a 
nerve.  (3)  Blood  disorders,  as  gout,  malarial  diseases,  re- 
lapsing fever,  hay  fever,  lead  poisoning,  and  anaemia.  The 
morphia  and  alcoholic  habits  may  also  be  included  here  as  a 
cause  of  neuralgia. 

Pathology.  -  In  pure  neuralgia  there  is  really  no 
pathological  change  in  the  nerve.  Gowers  puts  forward  the 
suggestion  that  there  is  some  disturbance  in  the  nerve- 
cells  with  which  the  central  end  of  the  affected  nerve  is  in 
•communication. 

Symptoms. — The  characteristic  symptom  is  pain  in  the 
course  of  the  affected  nerve.  It  is  often  preceded  by  tingling 
or  cutaneous  numbness.  When  the  pain  is  once  established,  it 
is  variously  described  by  different  sufferers  as  lancinating,  or 
crushing,  or  burning,  or  grinding  ;  it  supervenes  in  paroxysms, 
with  intervals  of  freedom  of  long  or  short  duration  ;  and 
even  during  the  paroxysm  itself,  there  are  waves  of  agony, 
with  intervening  lulls,  when  the  anguish  is  less  severe,  but 
which,  perhaps,  cause  more  distress  than  a  continuous  pain. 
The  distress  is  often  accompanied  by  vaso-motor  distuibances, 
such  as  pallor,  and  ai  rest  or  alteration  in  the  characters  of 
various  secretions. 

There  are,  in  addition,  certain  painful  spots  at  definite 
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lixed  anatomical  points,  according  to  the  nerve  involved.  For 
the  most  part,  they  correspond  to  the  situations  of  exit  of  the 
nerve  through  a  bony  foramen,  or  where  it  perforates  deep 
fascia. 

As  the  attack  passes  off,  the  pains  become  less  severe  ;  the 
intervals  between  the  exacerbations  are  more  prolonged  ;  and 
the  patient  generally  acquires  rest  and  sleep,  but  with  a  sen- 
sation of  bewilderment  and  exhaustion.  Over  the  neuralgic 
area  the  skin  is  frequently  tender  for  some  days  afterwards  ; 
or  its  tactile  sensibility  may  be  diminished  or  lost ;  or  a  crop 
of  herpetic  vesicles  in  the  course  of  the  nerve  may  indicate 
the  severity  of  the  attack.  After  frequent  recurrences  the 
hair  may  be  blanched,  or  it  may  fall  out.  Usually,  the  attack 
is  not  attended  by  any  increase  of  temperature. 

Neuralgia  due  to  central  disease  is,  as  a  rule,  not  a  local 
pain.  It  is  distributed,  and  afi'ects  several  nerves,  which  are 
often  widely  separated.  In  addition,  there  are  symptoms, 
whether  mental,  cerebral,  or  spinal,  which  mask,  or  predominate 
over,  the  neuralgic  distress  ;  and  the  pain  Ls  often  bilateral. 

In  peripheral  neuralgia  the  patient  complains  of  pains 
which  follow  the  distribution  of  one  nerve  or  some  of  its 
branches  ;  there  are  painful  spots  here  and  there  in  the  course 
of  the  nerve,  which  correspond  to  cutaneous  twigs. 

In  the  neuralgia  of  blood  disorders,  the  pain  is  often 
distinctly  periodic,  and  is  generally  relieved  by  rest,  good  food, 
and  quinine. 

Varieties. — A  malarialiovm  of  neuralgia  is  not  uncommon. 
It  most  frequently  implicates  the  first  di\-ision  of  the  fifth 
nerve,  causing  a  '  brow-ague.'  Tlie  principal  features  of  the 
attacks  are,  that  they  supervene  only  in  those  who  have  been 
the  subject  of  previous  ague  ;  they  often  commence  about  ten 
o'clock  in  the  day  ;  they  are  attended  by  lachrymation, 
sneezing,  loss  of  appetite,  and  general  discomfort ;  the  sym- 
ptoms disappear  somewhat  abruptly  towards  evening,  and  they 
are  relieved  quickly  by  full  doses  of  quinine  or  arsenic. 

But  the  affection  is  not  limited  to  the  fifth  nerve  ;  the 
sciatic  and  othei'S  are  distinctly  lial)le  to  malarial  neuralgia. 

Triffcniinal  A'euralyia,  see  Tic  Douloureux.  . 
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Cervical  Neuralgia. — Neuralgia  of  the  cutaneous  branches 
of  the  cervical  nerves  is  not  uncommon  in  women.  The  pain 
extends  upwards  to  the  scalp  ;  or  across  the  front  of  the  neck  ; 
or,  more  commonly,  downwards  to  the  shoulder,  chest,  and 
arm.  The  disorder  may  originate  in  cold,  rheumatic  affections 
of  the  deep  fascia  of  the  neck,  or  enlargement  of  the  cervical 
glands.  Tender  points  are  formed  where  the  nerves  become 
superficial  and  run  over  bony  eminences. 

Brachial  neuralgia  chiefly  implicates  the  cutaneous  branches 
of  the  circumflex,  intercosto-humeral,  and  of  the  ulnar  nerves. 
The  patient  often  complains  of  sore  points  in  front  of  or 
behind  the  edges  of  the  deltoid  (circumflex),  over  the  inner 
condyloid  ridge,  and  in  front  of  the  ulnar  side  of  the  wrist 
(palmar  cutaneous). 

Intei'costal  neuralgia  is  frequently  accompanied  by  an 
herpetic  eruption  (zona).  The  pain  is  often  intense,  and  there 
is  usually  much  cutaneous  hypenesthesia.  Tender  spots  occur 
external  to  the  spinous  processes,  or  in  the  axillary  line,  and  at 
the  sternum  ;  over  those  arete,  in  fact,  where  the  cutaneous 
twigs  are  distributed. 

Similar  neuralgic  affections  may  involve  the  cutaneous 
branches  of  the  lower  six  intercostal  nerves  and  of  the  lumbar 
plexus  ;  so  that  pain  and  tenderness  occur  in  the  abdominal 
walls,  and  in  the  groin,  scrotum,  and  upper  part  of  the  thigh. 

Sciatic  Neuralgia,  see  Sciatica  (p.  731). 

Other  varieties  are  named  according  to  diflerent  organs, 
the  ner\-es  of  which  may  be  involved.  Possibly  angina 
pectoris  may  be  regarded  as  a  form  of  neuralgia.  But  cer- 
tainly the  nerves  of  the  uterus,  ovaries,  mamma;,  testes, 
kidneys,  and  other  organs  may  be  affected. 

Diagnosis  chiefly  depends  on  tlie  intense  pain,  which  is 
intermittent  and  paroxysmal.  Apart  from  its  purely  func- 
tional character,  the  disease  may  liave  a  local  origin,  such  as 
occurs  in  caries  and  other  diseases  of  bone  or  of  periosteum,  the 
pressure  of  tumour,  the  existence  of  calculi,  or  other  obstruc- 
tive di.sea,se  of  any  canal  ;  or  it  may  be  due  to  organic  disease 
of  the  brain,  cord,  or  their  membranes.  A  very  chronic  pain 
would  point  to  its  being  a  pure  neuralgia,  as  opposed  to 
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organic  disease,  which  would  be  expected  to  develop  other 
signs  in  addition. 

The  suggestion  that  a  bilateral  neuralgia  is  due  to  central 
disease  is  not  always  borne  out  by  clinical  facts. 

Treatment. — No  disorder  has  had  more  remedies  advocated 
than  neuralgia  ;  and  probably  no  disorder  responds  with  less 
regularity  to  any  fixed  treatment. 

General  Treatment  consists  in  removing  all  possible  causes 
of  reflex  irritation,  if  such  can  be  discovered,  and  in  improving 
the  patient's  health.  Anstie  recommended  the  administration 
of  fats  in  large  quantities,  such  as  cod-liver  oil,  cream,  &c.  A 
change  of  residence  to  a  warm  but  not  too  relaxing  cHraate  will 
often  be  beneficial. 

Internal  Treatment. — Amongst  the  drugs  which  are  of  great 
use  are,  arsenic,  in  increasing  doses  ;  bromides  with  salicylates 
(especially  in  rheumatic  subjects) ;  citrate  of  caflfein  (gr.  iij.)  ; 
colchicum  (in  gouty  patients)  ;  gelsemium  ;  chloral ;  quinine ; 
phenacetin  (gr.  v.)  ;  phosphorus  ;  hyoscyamus  ;  morphia  ;  and 
alcohol.  In  ansemic  subjects,  iron  appears  to  be  the  most  use- 
ful remedy. 

So  far  as  our  experience  goes,  quinine  and  croton  chloml 
have  been  the  most  uniformly  successful.  Quinine  should  be 
given  in  large  doses  (gr.  x.  to  gr.  xx.  t.d.).  The  symptoms  of 
quinism  appear  to  be  no  more  severe  after  the  large  doses  than 
after  the  medium  ones.  Croton  chloral  may  be  advantage- 
ously combined  with  gelsemium.'  Brandy,  port  ^vine,  or 
other  form  of  alcohol  often  relieves,  especially  when  taken 
with  hot  water.  Morphia  had  only  better  be  administered 
when  other  remedies  fail,  and  should  be  discontinued  im- 
mediately after  relief  is  obtained.  A  similar  remark  applies 
to  alcohol. 

Local. — The  liniments  of  aconite,  belladonna,  or  chloroform 
are  usually  of  great  service.  They  may  be  used  separately  ; 
but  are  often  better  combined.  Lint  saturated  with  the  Hni- 
ments  should  be  applied  over  the  painful  part,  and  covered 

'  1^.  Croton-chloral  Hydrate  gr.  iij.;  Gelsemin  gr.  j.;  Mucil : 
Acaciffi  q.s.  Ft.  pil. 
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lightly  with  cotton-wool,  so  as  to  allow  of  evaporation. 
Blisters  applied  over  the  painful  spots  often  afford  speedy 
relief.  Menthol,  veratria,  and  opium  may  also  be  tried.  The 
subcutaneous  injection  of  hydrochlorate  of  cocaine  (irij.  of  a 
solution  gr.  iij.  ad  5j.)  is  often  useful. 

Lastly,  the  question  of  nerve-stretching,  or  of  neurotomy, 
may  have  to  be  considered.  In  some  cases  surgery  has  been 
successful,  in  others  it  has  been  a  failure.  Even  nerve- 
stretching,  therefore,  should  only  be  advocated  after  repeated 
changes  of  drugs  have  failed  to  procure  relief. 

SCIATICA 

Definition. — Neuralgia  of  the  sciatic  nerve,  in  its  trunk, 
■or  at  its  peripheral  distribution. 

Causation. — Any  tetiological  classification  is  most  difficult, 
as  many  of  the  causes  overlap ;  and  in  the  following  list  it  will 
be  found  possible  to  group  many  of  the  different  conditions 
under  two  categories,  central  (cord)  and  peripheral.  There  are, 
however,  certain  (a)  Predisposing  Factors,  viz. — 

Agp.  and  Sex. — Most  cases  found  in  adults  or  middle- 
aged  men.  Occupations. — Those  exposed  to  the  ejffects  of 
cold  and  injury,  e.g.  'bus  and  cab  drivers,  railway  servants, 
riverside  labourers,  bargemen,  and  the  like.  Climate  and 
Locality. — It  especially  prevails  in  cold,  damp  countries  ;  the 
combination  of  cold  winds,  with  exposure  to  wet  weather,  being 
potent  cau.sal  factors. 

(h)  Exciting  Causes. — General  Diseases.— It  may  occur 
in  sypliilis,  apart  from  pressure  of  gumma  ;  it  occasionally 
■complicates  gout;  or  it  may  be  a  manifestation  of  malai'ial 
disease,  notwithstanding  that  the  primary  ague  may  have 
<jccurred  some  years  back.  It  is  frequent  in  rheumatic 
patients,  and  also  in  those  who  are  subject  to  rheumatoid 
artliritis,  e.specially  when  it  involves  the  hip  joint.  Effects 
of  Pressure,  either  inside  the  neural  canal,  or  in  some  part  of 
the  cour.se  of  the  sciatic  nerve.  Thus  it  may  result  from 
caries,  or  exostosi.s  of  vertel)rfu  ;  syphilitic  and  other  tumours 
arising  from  dura  mater  or  other  membranes  ;  inflammatory 
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or  other  new  growths  involving  the  cord  itself.  Again,  it 
may  result  from  the  pressure  exerted  by  aneurysm  of  the 
internal  iliac  artery  or  of  one  of  its  branches ;  by  retro- 
uterine or  other  pelvic  haemorrhage  ;  by  pelvic  abscess  ;  by  a 
loaded  rectum.  It  may  be  caused  by  the  weight  of  a 
pregnant  or  diseased  utenas  ;  it  may  be  consequent  on  par- 
turition (large  festal  head  ;  forceps  delivery). 

Finally,  it  may  exist  as  a  simple  neuralgia  ;  or  as  a 
simple  neuritis.  Occasionally,  but  rarely,  it  is  a  complication 
of  diabetes. 

Pathology. — In  the  few  cases  in  which  the  sciatic  nerve 
has  been  examined,  neuritis  has  been  the  principal  lesion.  It 
has  usually  been  limited  to  the  sheath  and  circumference  of 
the  nerve,  but  occasionally  found  extending  to  the  offshoots  of 
the  perineurium  ;  and  in  severe  cases  the  nerve  tubules  have 
been  found  permanently  damaged.  The  affection  is  almost 
always  unilateral,  unless  it  be  due  to  organic  disease  of  the 
spinal  cord,  or  of  the  cauda  equina. 

Symptoms. — The  symptoms  may  commence  gradually  with 
numbness,  tingling,  and  other  discomforts  in  the  course  of  th& 
nerve,  but  not  of  sufficient  severity  to  cause  much  complaint. 
Then  exacerbations  of  pain  occur,  usually  sudden  and  severe, 
so  that  it  becomes  a  distressing  affection,  calling  for  relief. 
The  patient  complains  of  pain  and  tenderness,  most  marked 
usually  at  the  sciatic  notch,  but  extending  down  the  trunk  of  th& 
nerve  into  the  ham.  So  far,  the  seat  of  pain  is  easily  localised, 
demonstrated  by  the  patient's  finger  ;  but  below  the  knee,  the- 
pain  may  be  limited  to  parts  supplied  by  one  of  the  great  sub- 
divisions of  the  nerve  ;  or  it  may  be  general  over  the  front  of 
the  leg,  in  the  calf,  round  the  outer  ankle,  and  on  both  surfaces 
of  the  foot.  The  character  of  the  pain  varies.  It  may  be  dull 
and  aching,  or  sharp,  lancinating  ;  or  in  '  flashes  '  down  the 
limb,  as  a  patient  often  describes  it. 

It  is  usually  increased  by  walking,  or  by  the  pressure  of 
digital  examination.  The  nerve  itself  and  its  branches  are 
also  tender  to  the  touch  ;  and  extremely  sensitive  points 
present  themselves  in  the  various  parts  of  the  nerve  where  it 
impinges  upon,  or  is  stretched  against  bony  or  resistant  points. 
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such  as  at  the  great  sciatic  notch,  the  middle  of  the  thigh 
under  the  biceps,  the  head  of  the  fibula,  the  external  malleolus, 
the  dorsum  of  the  foot.  Occasionally  herpetic  eruptions  are 
seen.  There  is  no  wasting  of  muscles,  or  loss  of  electrical 
reactions,  unless  the  neuritis  is  so  severe  as  to  shut  off  the 
muscles  from  their  trophic  nuclei.  Nor  is  anajsthesia  a 
general  rule.  If  it  be  present  in  any  marked  degree  in  the 
buttock  and  upper  parts  of  the  ham,  it  is  suggestive  of  impli- 
cation of  the  small  sciatic  nerve. 

The  coui'se  of  the  disease  is  u.sually  a  chronic  one.  Re- 
lapses are  common  ;  and  even  when  the  attack  is  cured  it 
appears  to  predispose  to  future  outbreaks.  For  some  time 
after  all  acute  signs  have  subsided,  there  is  often  a  tenderness 
in  the  course  of  the  nerve  and  its  distribution,  together  with  a 
stiffness  in  the  muscles. 

Treatment. — Rest  is  the  first  essential.  Many  oases 
occurring  in  out-patient  practice  get  well  by  complete  rest  in 
bed  for  a  few  weeks.    In  obstinate  long  splint  may  be 

applied. 

Locally,  during  the  acute  stage,  apply  hot  fomentations, 
or  anodyne  liniments  (opium,  belladonna),  over  the  course  of 
the  nerve.  Aconite  ointment  is  frequently  of  great  service. 
Blisters  are  of  great  advantage,  especially  if  repeatedly 
appHed.  In  obstinate  cases,  relief  is  sometimes  afforded  by 
dry-cuppings  along  the  nerve,  or  by  puncturing  the  nerve 
with  a  stout  needle  at  several  points  of  its  course.  Or 
we  may  inject  atropin  or  cocaine  subcutaneously.  Lastly,  the 
actual  cautery,  when  other  remedies  have  failed,  has  been  often 
.succe.ssful. 

Medicinally. — Many  drugs  have  their  advocates.  And  in 
ca.ses  where  the  disease  is  a  pure  neuritis,  it  is  a  matter  of  sur- 
prise how  a  given  remedy  will  succeed  in  one  case,  and  fail  in 
the  next.  We  have  found  the  best  results  from  large  doses  of 
quinine  (gr.  v.  togr.  x.  t.d.).  Cases  of  rheumatic  tendency  will 
be  cured  by  a  combination  of  salicylate  of  potash  with  bro- 
mides and  iodides.  Phenacetin  (gr.  iij.  t.d.)  is  an  admirable 
remedy.  We  may  also  resort  to  caffein  or  thein.  In  anajmic 
ca.ses,  give  arsenic. 


734 


DISEASES  OF  THE  NERVES 


There  is,  however,  beyond  a  gouty,  syphilitic  or  other  consti- 
tutional taint,  no  guide  to  our  medication.  Probably  one  or 
two  remedies  will  have  to  be  tried  before  the  efficacious  one  is 
hit  upon. 

It  is  important  to  maintain  the  general  health,  and  to- 
ensure  a  daily  complete  evacuation  of  the  bowels. 

TIC  DOULOUREUX 

Definition. — Neuralgia  of  the  fifth  cranial  nerve,  accom- 
panied by  spasmodic  convulsions  of  the  muscles  of  the  face 
and  jaws. 

Causation. — The  predisposing  causes  are  much  the  same 
as  those  which  are  mentioned  under  Neuralgia.  Tic,  however, 
is  especially  a  disease  of  adult  and  senile  life  ;  and  in  many 
instances  an  attack  has  been  plainly  traced  to  irritation  pro- 
duced by  cold,  or  by  carious  teeth.  Malaria  would  also  appear 
to  be  the  starting-point  in  many  instances. 

Another  factor,  as  yet  not  so  fully  recognised  as  it  ought 
to  be,  is  the  anatomical  arrangement  by  which  the  fifth  nerve, 
in  all  its  divisions,  traverses  numerous  canals,  ca^aties  and 
foi'amina.  So  that  it  is  particularly  liable  to  irritation,  either 
from  neuritis  in  itself,  or  from  changes  in  the  bones  and  peri- 
osteum which  produce  pressure  on  the  nerve. 

Symptoms. — The  neuralgic  pains  involve  the  distribution 
of  the  fifth  nerve  on  one  side.  They  may  be  limited  to  one  or 
other  of  the  three  divisions,  or  may  implicate  all  alike. 

If  the  first  division  is  afiected,  the  pain  extends  to  the 
forehead  and  scalp,  the  upper  eyelid,  the  eye,  and  the  side  and 
tip  of  the  nose. 

In  affection  of  the  second  division,  the  pain  is  distributed 
over  the  cheek,  the  lower  eyelid,  and  the  upper  lip,  gums,  and 
teeth. 

When  the  third  division  is  attacked,  the  pain  extends  to 
the  lower  jaw  and  gums,  the  tongue,  the  ear,  and  the  tempoi-al 
region. 

Tender  points  occur,  for  the  most  part,  where  the  nerves 
escape  through  foramina,  or  where  they  course  along  the  side 
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of  bony  eminences.  They  are  therefore  found  at  the  supra- 
orbital notch,  at  the  outer  and  inner  angles  of  the  orbit,  at 
the  end  of  the  nasal  bone,  at  the  infra-orbital  foramen,  over 
the  malar  bone,  at  the  mental  foramen,  and  over  the 
zygoma. 

The  pain  may,  as  stated,  be  limited,  during  a  paroxysm,  to 
one  division  of  the  nerve  ;  but  it  not  infrequently  changes  to 
another  at  a  succeeding  attack.  Each  paroxysm  lasts  from 
one  to  three  or  four  minutes ;  but  they  may  be  very  numerous 
throughout  the  day.  The  pain  varies  from  a  slight  tingling 
to  the  most  intense  agony  ;  its  character  being  variously 
described  as  burning,  grinding,  or  like  an  electric  shock. 
Movements  of  the  face,  a  draught  of  cold  air,  or  mental 
excitement,  frequently  originate  or  intensify  the  paroxysms. 
With  all  this  torture,  convulsive  movements  may  take 
place  in  the  muscles  of  the  lips,  jaws,  and  eyelids.  The 
movements,  however,  are  partly  emotional  ;  yet,  by  their  con- 
tinuation, they  may  produce  permanent  wrinkling  or  dis- 
tortion of  the  face.  Vaso-motor  disturbances  also  occur,  such 
as  salivation,  lachrymation,  flushes  and  sweatings  of  the  skin, 
and  the  like.  The  hair  of  the  face  and  scalp  may,  in  severe 
cases,  turn  rapidly  grey  and  fall  out  ;  or  be  rubbed  or  pulled 
out  by  the  constant  movements  of  the  patient's  hands  across 
the  painful  part. 

Prognosis. — Not,  as  a  rule,  favourable,  so  far  as  a  cure  is 
concerned.  The  disease  usually  lasts  throughout  life  ;  but 
the  attacks  can  be  considerably  modified  and  postponed  by 
careful  treatment. 

Treatment. — In  addition  to  the  drugs  which  have  been 
mentioned  under  Neuralgia,  some  others  appear  to  be 
especially  beneficial  in  tic.  Croton  chloral  is  extremely 
useful.  Begin  with  gr.  v.,  and  increase  the  dose  up  to 
gr.  XV.  or  XX,  Gowers  recommends  a  combination  of  arsenic, 
quinine,  and  Indian  hemp.  Morphia,  however,  appears  to 
give  the  best  results.  Try  the  effects  of  small  doses  (gr.  1) 
injected  subcutaneously.  Occasionally  the  subcutaneous  injec- 
tion of  wann  water  has  equally  beneficial  results. 
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Nerve-stretching  has  been  practised,  but  the  good  results 
are  apparently  temporary  only.  Division  of  the  nerve  is  also 
advocated  ;  or  extirpation  of  a  short  piece  has  had  better 
results.  Rose,  Ballance,  and  others  have  removed  the 
Oasserian  ganglion,  and  apparently  with  relief  to  the  sufferer. 


FUNCTIONAL  DISOEDERS  OF  THE 
NEEVOUS  SYSTEM 


HEADACHE 

The  causes  of  headache  are .  many,  and  extremely  diverse 
in  their  nature.  No  classification  can  be  quite  satisfactory,  as 
so  many  of  the  conditions  and  diseases  wliich  cause  headache 
act  through  one  or  two  different  channels ;  and  hence  a  headache 
which  is  regarded  as  due  to  some  vascular  derangement,  may  be 
caused  primarily  by  some  toxic  agent.  Again,  it  is  a  ques- 
tion whether  we  should  regard  the  headache  common  in  gouty 
subjects  as  of  vascular  causation,  or  ursemic.  Perhaps  the 
most  convenient  arrangement  is  to  group  the  different  causes 
under  four  headings,  viz.  :  {a)  those  forms  which  are  due  to 
diseases  external  to  the  cranium  ;  (b)  those  due  to  intra- 
cranial disease ;  (c)  toxic  ;  and  (d)  symptomatic  or  sym- 
pathetic. 

(a)  The  chief  conditions  arising  external  to  the  cranium 
are,  rheumatic  affections  involving  the  fascia  and  pericranium, 
syphilitic  affections  of  bones,  caries  of  teeth,  and  organic 
diseases  or  defects  of  the  eye  and  ear. 

(fj)  The  intracranial  causes  are  more  grave.  Headache 
occurs  in  meningitis,  in  cerebral  congestion,  tumour,  and 
ha;morrhage,  and  aLso  in  cei-ebral  tubercle.  It  also  attends 
cereljral  anjomia,  and  cerebral  exhaustion  consequent  on  pro- 
longed study  or  mentfil  strain. 

(c)  Amongst  toxic  causes,  we  may  mention  uraimic 
poisoning,  the  excessive  use  of  alcohol,  opium,  tobacco,  and 
otluT  drugs.  Uric  acid  is  also  another  cause  of  headache  ;  but 
whether  from  its  toxic  effect,  or  from  the  arterial  tension  with 
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which  its  circulation  in  the  blood  is  associated,  does  not  appear 
to  be  clear  at  present. 

(d)  Headaches  of  more  or  less  severe  form  are  common  in 
all  types  of  fever.  It  is  difficult  to  decide  whether  in  these 
cases  the  headache  is  due  to  the  circulation  of  poisonous 
matter,  or  to  cerebral  congestion,  or  whether  it  is  merely 
symptomatic  of  febrility.  Headache  also  occurs  in  disorders 
of  the  stomach,  both  structural  and  functional ;  it  is  common 
in  constipation,  and  functional  disturbances  of  the  liver. 

The  following  table  will  show  the  chief  causes,  and  their 
classification,  with  some  of  their  distinguishing  symptoms. 


(a)  External  / 
causes A 


Fascia  and  pericranium  (rheuma- 
tism) 

Bones  (sypliilitic  disease)  . 

Teeth  (caries) 

/Disorders    of  semicircular 
canals 

Ear-j  Suppuration  and  other  affec- 
tions 

V  Caries  of  petrous  bone 
Eye :  errors  of  refraction ;  over- 
strain, e.g.  picture  galleries,  &c. 


]  Often  local,  with  ten- 
]     derness  of  scalp 
(Pain  intense,  with 
J    nocturnal  exacer- 
bations 


(6)  Internal 


/ 


Meningeal  congestion 

Meningitis  

Tumours  of  meninges,  or  of  brain 
substance 


causes  I  Hremorrhages 


Cerebral  antemia  . 
Cerebral  exhaustion 


(c)  Toxic 


/Ureemia 

Alcohol  in  excess 
Opium  in  excess  . 
>  Tobacco  in  excess 
Tea  and  coilee  iu  excess 


Uric  acid 


Referred   to  brows 

and  eyeballs 
Reheved  by  walking 

Attended  by  double 
optic  neuritis 

j  Relieved  by  lying 
[  down 

Relieved  by  sleep 
(Attended    by  dimi- 
\    nished  urine 

1^  Relieved    by  absti. 
neuce 

j  Attended  by  arterial 
1  tension 
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/Cold 
Fever 


{d}  Sympto- 
matic 


Disorders  of  stomach  . 


Attended  by  foul 
tongue  and  other 
signs  of  dyspepsia 


Disorders  of  bowels 


1 

•  i 

•1 


Kelieved  by  purga- 
tion 


Disorders  of  liver 


Attended  by  retching 
and  vomiting 


Disorders  of  uterus 


Symptoms. — Headache  may  only  be  a  small,  trivial  dis- 
comfort, which  merely  predisposes  to  neglect  of  occupation  ;  or, 
on  the  other  hand,  the  pain  and  agony  may  be  so  excruciating 
as  to  cause  symptoms  bordeiing  on  mania  ;  it  may  be  local  in 
character  as  in  hysteria,  or  it  may  extend  all  over  the  cranium 
as  in  meningitis  ;  it  may  be  attended  by  tenderness  in  the 
course  of  cutaneous  nerves  ;  or  it  may  be  relieved  by  a  bandage 
applied  tightly  round  the  head. 

That  form  of  headache  associated  with  rheumatic  diathesis, 
is  local  in  its  distribution,  and  is  generally  attended  by  some 
tenderness  of  scalp,  so  that  the  act  of  brushing  the  hair 
causes  pain  and  distress. 

The  headache  due  to  syphilitic  disease  of  cranial  bones  is 
often  intense  and  agonising  ;  it  is  worse  at  night ;  and  there  is 
usually  some  tenderness  or  obvious  enlargement  of  bones. 

Headache  which  accompanies  disease  of  the  bones  con- 
taining the  organ  of  liearing  is  also  most  intense  ;  and  if 
suppuration  occur,  we  should  expect  to  find  an  irregular  tem- 
perature curve,  and,  sooner  or  later,  bulging  of  the  membrana 
tyrapani,  or  discharge  of  pus  by  the  external  auditory  canal. 

The  ocular  forms  are  detected  by  the  ophthalmoscope  or 
by  the  use  of  trial  lenses,  if  there  is  structural  deformity  of  the 
eye.  It  also  is  consequent  on  constant  visual  strain,  such  as 
occurs  after  a  visit  to  a  picture  gallery,  or  witnessing  a  cricket 
match,  or  after  a  prolonged  journey  ovei-  snow  and  ice.  This 
form  of  pain  is  usually  referred  to  the  eyebi'ow  and  forehead  ; 
or  to  the  eyeballs  themselves. 

The  congestive  variety  supervenes  after  severe  study, 
anxiety,  and  other  active  mental  processes.    It  may  also  be  a 
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result  of  heart  disease,  chronic  bronchitis,  and  other  diseases  by 
which  a  mechanical  congestion  is  produced.  Not  infrequently 
it  accompanies  obstinate  constipation.  It  is  usually  increased 
by  lying  down. 

Headache  due  to  active  inflammation  of  the  brain  or  its 
meninges,  or  to  cerebral  tumour,  is  attended  by  double  optic 
neuritis,  vomiting,  and  fever.  It  is  usually  severe  and  con- 
stant, and  is  aggravated  by  noise  and  excessive  light.  The 
vomiting  is  generally  sudden  and  urgent,  without  premonitory 
nausea. 

The  toxic  headache  of  urajmia  comes  on  slowly  ;  it  not  in- 
frequently ends  in  delirium,  and  appears  to  be  relieved  by  it, 
as  the  complaint  of  pain  is  not  so  constant  during  the  lucid 
intervals.  It  is  usually  occipital  ;  but  there  is  no  constant 
rule.  Examination  of  the  urine  will  reveal  albuminuria  and 
diminished  urea. 

In  opium  poisoning,  the  headache  supervenes  only  after 
recovery.  The  pupils  are  contracted ;  the  respirations  are 
slower  than  normal,  though  not  so  slow  as  in  the  acute  stage  ; 
and  the  secretions  generally  are  arrested.  Vomiting,  however, 
is  not  infrequently  complained  of. 

In  belladonna  poisoning,  the  headache  is  also  accompanied 
by  delirium  and  dilated  pupils,  with  diplopia  and  other  retinal 
disorders. 

Headache  consequent  on  excessive  use  of  tobacco,  tea,  or 
coffee,  is  usually  frontal,  and  in  many  respects  resembles  that 
form  met  with  in  dyspepsia.  Vomiting  and  nausea,  with  cold 
perspirations  and  pallor,  are  the  usual  symptoms. 

Febrile  headache  is  usually  frontal,  but  not  always. 

There  is  another  form  of  headache,  usually  situated  imme- 
diately over  the  external  angular  jjrocess  of  the  frontal  bone, 
which  is  associated  with  an  east  wind  or  the  advent  of 
snow. 

Sick  headache  or  migraine  is,  pei-haps,  the  most  distressing 
form  of  all,  as  the  patient  usually  retains  his  faculties,  not- 
withstanding the  distress  occasioned  by  the  disease.  Tlie  pain 
is  often  local,  or  limited  to  one  half  of  the  cranium.  It  is 
preceded  by  double  vision  or  other  ocular  disturbances  ;  or 
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by  deafness  ;  and  is  followed  by  nausea  and  vomiting,  which 
appear  to  afibrd  relief.    (See  Megrim.) 

As  a  general  rule,  the  observations  made  by  Hughlings 
Jackson  are  correct,  viz.  :  that  headache  due  to  disorders  of 
stomach  and  bowels  is  usually  frontal ;  that  due  to  cerebral 
lesions  is  vertical  ;  and  that  caused  by  disorders  of  circulation 
is  occipital. 

Treatment. — Only  a  few  rules  can  be  laid  down  as  to  general 
treatment  of  headache.  Rest  is  of  the  first  importance  in 
nearly  all  forms,  except  the  congestive  variety.  Food  should 
be  light  and  digestible  ;  and,  as  a  rule,  alcohol  should  be  for- 
bidden. Here,  however,  experience  of  individual  cases  is  of 
more  value  than  general  rules.  In  one  case  (antemia)  headache 
is  relieved  by  alcoholic  stimulant,  whilst  in  another  case  alcohol 
aggravates  the  trouble.    The  same  applies  to  tea  and  coffee. 

The  following  remarks  refer  chiefly  to  the  functional  or 
symptomatic  forms  of  headache.  Purgatives  are  indicated 
when  headache  is  attended  by  a  thickly  coated  tongue.  The 
most  efficacious  are  mercury  (pil.  hydrarg.  gr.  iv.),  podophyllin 
(gr.  ^),  and  chloride  of  ammonium  (gr.  x.).  Oxide  of  zinc 
(gr.  iij.),  guarana,  thein  or  cafFein,  and  bismuth  are  useful  in 
nervous  exhaustion. 

Brow  headache  is  often  instantly  relieved  by  quinine. 

In  rheumatic  conditions,  salicin,  or  the  salicylates  combined 
with  bromide  of  ammonium,  give  speedy  relief. 

Iodides  are  necessary  in  those  foi-ms  of  headache  dependent 
on  tertiary  .syphilitic  lesions. 

As  regards  disorders  of  the  ear  and  eye,  their  treatment  is 
mainly  surgical.  In  all  cases  of  constant  headache  occurring 
in  young  .subjects,  the  eyes  should  be  carefully  examined,  and 
refractive  errors,  or  othei'  ocular  malformations,  corrected. 

Similarly,  headache  due  to  uterine  or  other  disorders  of  the 
special  function.s,  can  only  Vje  arrested  by  appropriate  local 
treatment. 

MEGRIM 

Definition. — A  di-sease,  occurring  in  paroxysms,  attended 
by  headache,  disturbances  of  the  organs  of  special  sense,  and 
vomiting. 
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Causation. — (a)  Predisposing.— ^gre. — The  disease  com- 
mences usually  about  puberty,  and  often  continues  through 
life.  Sex. — Women  suffer  more  frequently  than  men.  Occzt- 
pation. — It  affects  those  who  lead  an  inactive,  sedentary  life  ; 
or  those  whose  occupation  entails  much  study,  mental  work, 
or  ocular  strain.  It  is  therefore  more  common  in  the  educated 
classes.  Heredity  is  often  a  pronounced  predisposing  feature. 
It  also  occurs  in  those  who  inherit  a  neuropathic  tendency, 
such  as  epilepsy. 

(b)  Exciting. — The  direct  exciting  cause  may  be  some 
error  of  diet,  or  prolonged  mental  exertion  or  anxiety,  or 
some  exhausting  occupation,  whether  of  pleasure  or  duty. 

Pathology. — No  pathological  change  is  known.  From  the 
paroxysmal  character  of  the  attacks,  it  bears  some  resemblance 
to  epilepsy  ;  and  if  so,  the  various  phenomena  of  the  disease 
would  be  accounted  for  by  jjeriodic  accumulation  of  energy  in 
the  cells  of  the  cerebral  cortex,  which  is  succeeded  by  their 
hyper-physiological  discharge.  This  would,  in  a  measure, 
coincide  with  Liveing's  and  with  Fagge's  hypotheses,  who  re- 
spectively regard  megrim  as  a  nerve  storm  and  a  paroxysmal 
neurosis.  The  symptoms  certainly  point  to  the  disease  as  being 
cerebral  in  origin,  and  not  gastro-intestinal. 

Symptoms. — Usually  there  are  three  stages  in  an  attack. 

TliQ  first  is  marked  by  some  functional  disturbance  of  vision 
or  hearing.  Thus  the  sufferer  may  see  flashes  of  light ;  or  he 
may  have  blindness  of  one  half  of  the  field  of  vision  (hemi- 
anopia) ;  or  he  may,  whilst  being  blind  to  surrounding  objects, 
perceive  figures  floating  tremulously  across  the  visual  field. 
These  figures  are  fantastic  in  shape  and  colour  ;  they  may 
represent  transverse  lines,  or  rings,  often  with  zigzag  or  crenated 
borders  (fortification  figures),  and  in  iridescent  colours.  One 
patient  has  compared  his  visual  symptoms  to  the  eflects  pro- 
duced by  forcibly  closing  the  eyelids,  or  by  firm  pressure  of 
his  finger  on  the  globe  of  the  eye.  His  hearing  may  also  be 
affected,  thougli  not  so  frequently.  A  patient  may  complain 
of  complete  deafness ;  or  he  may  be  subject  to  hissings, 
drummings,  or  other  noises. 

Or,  again,  he  may  be  aphasic  ;  he  may  suffer  from  slight 
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paresis  of  an  arm,  or  a  leg,  or  some  of  the  muscles  of  the  eye- 
ball. Another  distressing  symptom  attending  this  stage  is 
intense  mental  depression,  and  a  fear  of  some  iuapending 
catastrophe. 

The  second  stage  is  characterised  by  headache.  This  varies 
considerably.  It  may  be  quite  local,  or  limited  to  one  half  of 
the  cranium,  and  attended  by  tenderness  of  the  scalp  ;  or  it 
may  be  general,  and  so  intense  as  to  thoroughly  incapacitate 
the  sufferer  fi'om  any  mental  or  bodily  exertion.  It  also 
varies  in  character.  In  some  it  is  'boring,'  resembling 
the  hysterical  clavus  ;  in  others  it  is  bursting,  or  it  may  be 
lancinating  ;  but,  whatever  its  type,  it  is  aggravated  by  noise, 
by  light,  and  by  movement.  It  is  also  accompanied  by  pallor,  by 
coldness  of  extremities,  and  local  diaphoresis.  The  pulse  is 
usually  small,  slow,  and  feeble.  The  duration  of  this  stage  is 
uncertain  ;  it  may  last  a  few  moments  only,  or  persist  all  day. 
In  some  few  cases  it  is  the  earHest  symptom,  the  primary  stage 
being  absent. 

The  third  stage  succeeds  with  retching,  vomiting,  and  more 
or  less  rapid  relief  of  the  more  painful  symptoms.  But  the 
patient  remains  exhausted  and  listless  ;  and  complains  of  a 
sense  of  weariness,  and  of  tenderness  over  those  parts  of  the 
cranium  where  the  pain  was  located. 

The  interval  before  the  next  attack  may  vary  from  a  few 
days  to  some  months  ;  but,  as  in  epilepsy,  the  patient  usually 
feels  quite  well,  and  is  able  to  follow  his  usual  occupation 
between  times. 

Prognosis  is  favourable.  Death,  perhaps,  never  occurs 
as  a  result  of  megrim.  On  the  other  hand,  the  patient  is  liable 
to  recurrences  nearly  all  his  life.  The  attacks,  however,  may 
di.sappear,  or  be  replaced  by  asthma,  epilepsy,  gout,  or  some 
other  paroxysmal  disorder. 

Diagnosis. — -The  di-sease  can  only  be  confounded  with 
epilepsy  ipefAl  rnal).  But  in  megrim  there  is  no  loss  of 
con.sciousness  whatever  ;  and  headaclie  is  a  marked  feature, 
whilst  it  is  comparatively  rarely  coraplainetl  of  in  epilepsy. 

Treatment.  During  the  paroxysm,  tlie  great  indication  is 
rest,  in  a  darkened  room  from  which  all  noise  is  excluded. 
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Tlie  patient  should  be  made  comfortable  m  bed  or  on  a  couch, 
with  hot  bottles  to  his  feet  and,  if  desired,  cold  lotions  to  the 
brows.  Many  drugs  have  been  advocated,  with  a  view  to  cut 
short  the  attack  ;  but  no  two  cases  appear  to  be  identical  in. 
their  response  to  any  one  medicine.  Guarana  (gr.  xv.)  appears 
to  afford  relief  in  many  instances  ;  antipyrin  (gr.  x.)  and  caflein 
(gr.  V.)  are  useful  in  others.  Failing  these  remedies,  we  may 
try  the  effects  of  large  doses  of  bromide  of  ammonium  (gr. 
XX.),  or  valerianate  of  zinc  (gr.  iij.),  or  ext.  cannabis  indicae 
(gr.  or  nitro-glycerine  (gr.  yyo),  or  of  amyl  nitris 
They  appear  to  act  by  relieving  arterial  spasm. 

One  patient  under  our  care  always  resorted  to  an  emetic, 
with  a  view  to  hasten  the  final  stage  ;  and  always  with  success. 
Purgatives,  such  as  blue  pill  or  podophyllin,  are  also  indicated 
whenever  there  is  constipation  with  diminished  bile  in  the 
evacuations. 

During  the  intervals,  the  patient  should  pay  strict 
attention  to  his  diet,  abstaining  from  large  meals  and  indi- 
gestible food.  He  should  also  avoid,  if  possible,  undue  mental 
excitement  and  strain,  and  also  prolonged  exhausting  bodily 
exertions.  But,  after  all,  the  patient's  own  experience  will 
afford  the  best  guide  as  to  what  he  should  avoid,  and  his  own 
intelligence  will  lead  him  to  correct  errors  which  induce  an 
attack. 

APHASIA 

Definition. — Loss  of  the  function  of  speech.  It  is  usually 
due  to  injury  or  disease  of  the  brain. 

The  function  of  speech  has  its  cortical  centre  in  the  left 
hemisphere,  except  in  some  left-handed  subjects.  This  sug- 
gests, however,  the  possibility  that  the  cultivation  of  speecli 
is  associated  with  a  similar  cultivation  of  movements  of  the 
right  arm  and  hand,  and  that  there  is  a  centre  for  speech  in 
the  right  hemisphere,  but  it  is  ordinarily  in  abeyance. 

To  understand  the  various  forms  of  aphasia,  we  must 
recognise  that  there  are,  and  that  there  must  be,  for  the 
acquirement  of  speech,  certain  sensory  or  perceptive  centres 
beyond  those  concerned  in  the  special  senses  of  hearing,  sight, 
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touch,  and  smell  or  taste  (fig.  35).  These  centres,  by  which 
we  appreciate  the  meanings  of  sounds  and  forms  (word-hearing, 
word-seeing),  in  turn  transfer  or  distribute  impulses  to  the 
motor  cortical  centres  (C),  in  which  reside  the  knoivledge  of  the 
various  movements  which  are  required  to  speak,  or  to  write,  or 
read.  This  knowledge  is  only  acquired,  and  the  centres,  there- 
fore, only  fully  developed,  by  education  and  training ;  and  hence 
by  presiding  over  the  lower  nuclei  (N),  which  control  the 
muscles  of  articulation  or  of  written  thought,  intelligent  speech 


Fig.  3.5. — Diagraji  to  show  method  of  pboduction  of  aphasia 

or  correct  writing  is  produced.  There  is  a  still  higher  or 
psychical  centre  (P  C),  by  which  sound,  vision,  or  otlier  stimuli 
are  intelligently  appreciated,  and  by  which  the  value  of  spoken 
or  written  words  is  propei-ly  estimated.  This  property  helps 
mainly  to  distinguish  man  from  the  brutes.  Of  course,  this 
hif<hest  centre  inay  generate  impulses  wliich  terminate  in 
spoken  or  in  written  thought,  independent  of  the  interference 
of  afferent  stimuli. 

There  are,  therefore,  obviously  two  forms  of  aphasia, 
.Sen.sory  and  Mot^jr. 

In  Sp/HHory  aphasia  tlie  mind  is  blind  or  deaf,  or  otherwise 
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blunted,  to  quite  familiar  objects.  Thus  the  sufferer  fails  to 
recognise  the  use  of  (say)  a  pen,  or  a  hammer  with  which  he 
may  have  been  accustomed  to  work.  If  one  of  these  objects 
is  given  to  him,  he  handles  it  with  no  more  intelligence  than 
a  savage  would  handle  a  stethoscope.  He  appears  to  read 
from  a  perfectly  familiar  book,  but  the  letters  and  the 
words  convey  no  meaning  to  him.  Or  he  hears  ordinary 
words  spoken  to  him,  and  they  are  as  a  foreign  language  ;  a 
bell  is  sounded  close  to  him,  and  he  hears  it,  but  it  conveys  no 
meaning  as  to  how  the  noise  is  produced.  Again,  in  some 
instances  the  odour  of  (say)  a  pinch  of  snufF  is  perceived, 
but  conveys  no  idea  as  to  its  origin.  In  short,  the  patient 
cannot  understand  what  he  sees  or  hears  or  feels.  An  object 
is  an  object  to  him,  and  a  sound  a  sound,  but  nothing  else. 

Inability  to  recognise  written  words  (word-blindness)  may 
exist  alone,  or  with  motor  aphasia.  Usually,  however,  motor 
aphasia  is  present.  Thus,  though  the  patient  fails  to  recognise 
his  own  printed  name,  he  may  be  able  to  write  it  ;  but  quite 
as  often  begins  the  initial  letter  correctly  and  then  goes  on 
with  a  meaningless  jumble  of  pothooks. 

The  lesion  is  situated  in  the  angular  gyrus  and  that  part 
immediately  surrounding  the  upper  end  of  the  Sylvian  fissure. 

Inability  to  comprehend  words  (word-deafness)  is  usually 
associated  with  motor  aphasia.  The  patient  can  hear  correctly, 
but  cannot  understand.  Familiar  words  are  as  a  foreign 
language.  Although  the  patient  can  occasionally  speak,  and 
gets  through  a  short  sentence  correctly,  he,  sooner  or  later, 
gets  oflFthe  track,  and  jumbles  words  together  in  an  incongru- 
ous or  parrot-like  utterance  :  that  is  to  .say,  with  word-deaf- 
ness there  is  also,  as  a  rule,  some  motor  aphasia. 

The  lesion  is  situated  at  the  upper  edge  of  the  first 
temporo-sphenoidal  convolution. 

A  condition  of  musical '  tone-deafness '  occurs  in  some  people 
who  are  perfectly  healthy.  They  cannot  distinguish  one 
musical  note  from  another  ;  and  yet  such  people  will  often 
attempt  to  sing,  liappily  unconscious  of  being  distressfully  out 
of  tune.  The  musical  tone  centre  in  these  subjects  is  probably 
not  developed. 
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In  Motor  aphasia  the  patient  cannot  remember  the  efforts 
which  are  required  for  articulate  speech  ;  the  word-motor 
centres  are  disturbed.  He  can,  therefore,  read  to  himself,  but 
not  aloud  ;  he  knows  a  pen  when  he  sees  it,  and  will  demon- 
strate its  use,  but  he  cannot  recall  its  name,  although  it 
appears  almost  on  the  tip  of  his  tongue.  But  he  will  nod 
acquiescence  if  a  bystander  correctly  names  it ;  or,  by  other 
gesture,  he  will  show  his  disapproval  if,  for  experiment,  the 
pen  is  called  a  knife.  Occasionally,  if  the  word  '  pen '  is 
mentioned  to  him  he  can  repeat  it ;  but  only  rarely.  Similarly, 
he  cannot  write,  though  he  may  make  a  copy  of  a  drawing. 

The  lesion  is  in  the  lower  end  of  the  third  left  frontal 
(Broca's)  convolution. 

Few  cases,  however,  ai'e  so  simple  as  a  brief  description 
would  imply.  The  conditions,  in  most  cases,  are  exceedingly 
complex,  and  require  much  patience  and  ingenuity  to  under- 
stand. 

In  young  people  the  power  of  speech  may  be  restored  by 
cultivation  of  the  centres  in  the  opposite  side  of  the  brain  ; 
but  in  adults  recovery  is  comparatively  rare,  and  only  after 
tedious  education. 

The  most  usual  causes  of  aphasia  are,  embolism  of  the 
middle  cerebral  artery,  hajmorrhage  from  the  same  vessel,  or 
tumour. 

EPILEPSY  (Falling  Sickness) 

Definition. — A  functional  disorder  of  the  brain,  due  to  a 
hyper-physiological  discharge  of  the  cells  of  the  cerebral  cortex, 
characterised  by  convulsive  seizures  of  temporary  duration, 
in  which  there  are  clonic  and  tonic  muscular  spasms,  with 
unconsciousness. 

Causation,  (a)  Prp:disposing  Causes. — Ar/e. — The  onset 
is  most  frequent  between  the  tenth  and  twentieth  years.  It 
may,  however,  occur  at  any  age,  although  it  is  rare  for  a  first 
attack  to  occur  after  forty.  J/eredi/ary  influence  is  often 
strongly  marked,  especially  in  families  with  neuropathic 
tendencies,  .such  as  dij)Soiriariia  and  hysteiia.  Tliese  factors 
are  more  potent  in  tlie  oft'spniig  of  con.sanguineous  mari-iages. 
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(b)  Exciting  Causes.— Some  disturbance  of  mental  func- 
tions, such  as  may  be  brought  about  by  fright,  anxiety,  o\'er- 
work,  injury  to  the  head,  venereal  excesses,  and  alcohol 
(especially  absinthe). 

Pathology. — No  fixed  lesion  has  been  established.  During 
an  attack,  the  brain  is  successively  ana3mic  and  congested. 
Post-mortem  examinations  have  revealed  the  existence  of 
capillary  hsemorrhages,  especially  in  corpora  striata,  pons, 
medulla,  and  cerebellum.  These  changes  are  probably  results 
rather  than  causes.  In  those  cases  which  terminate  in 
insanity,  there  has  been  found  chronic  thickening  of  the 
meninges. 

The  pathology  is  thus  at  present  very  unsatisfactory.  It 
would  appear  much  more  likely  that  the  disease  is  due  to 
want  of  stability  of  the  cortical  cells  of  the  brain  ;  and  that 
at  certain  periods,  and  under  sufficient  provocation,  these  cells 
discharge  their  energy,  and  produce  a  '  fit '  characteristic  in 
symptoms  of  the  functions  of  that  part  of  the  cerebrum  in 
which  the  eruption  occurs.  Thus,  if  the  disturbance  be  limited 
to  certain  circumscribed  arete  about  the  fissure  of  Rolando, 
the  motor  convulsions  would  be  limited  to  leg,  arm,  or  face 
(see  Jacksonian  Epilepsy).  On  the  other  hand,  the  explosion, 
commencing  in  a  motor  centre,  may  extend  to  those  in  the 
neighbourhood,  and  thence  to  the  rest  of  the  cortical  centres, 
with  resultant  universal  muscular  convulsions,  loss  of  con- 
sciousness, and  other  effects.  Again,  the  instability  and 
cortical  discharge  may  be  confined  to  the  frontal  or  other 
lobes,  and  hence  produce  a  condition  of  mental  activity  known 
as  the  '  dreamy  state,'  an  activity  which  is  so  marked  that  no 
mental  process  can  be  fixed  or  retained.  Thoughts  and  mental 
observations  rush  past,  as  it  were,  in  a  confused  procession, 
and  leave  the  suff'erer  in  a  state  of  intellectual  .stupor.  See 
Hughes  Bennett,  'Lectures  on  Epilepsy  '  (' B.  M.  J.,'  1879)  ; 
also  case  of  '  Intellectual  Aura,'  by  the  author  ('  Lancet,' 
1890). 

Symptoms. — There  is  consequently  great  diversity  in  tlio 
form  and  tlie  severity  of  tlie  attack.  In  a  typical  case  there  is 
a  sudden  and  prolonged  loss  of  consciousness,  with  muscular 
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spasms  and  other  symptoms  which  constitute  an  attack  of 
haul  Dial. 

In  other  cases  the  insensibility  is  temporary,  occasionally 
amounting  to  giddiness  only,  accompanied  by  pallor  (j^etit  vial). 

An  attack  of  Ilaitt  Mai  has  been  divided  into  three  dis- 
tinctive stages.  First  Stage. — Characterised  by  a  sudden  cry  or 
groan,  and  a  complete  loss  of  consciousness,  during  which  the 
patient  falls  to  the  ground  ;  his  muscles,  especially  those  of 
the  trunk,  become  slowly  contracted  and  rigid  ;  the  respirations 
cease  ;  and  the  skin  is  pallid  and  cold.  This  stage  lasts  about 
thirty  seconds.  It  is  occasionally  preceded  by  a  well-defined 
premonitory  aura. 

In  the  second  stage  there  is  a  return  of  respiration  ;  tonic 
spasms  of  the  muscles  are  replaced  by  clonic  spasms,  especially 
in  the  limbs  and  face  ;  the  patient  is  still  unconscious  ;  his  face 
is  flushed  or  livid  ;  he  grinds  his  teeth,  or  bites  his  tongue  ; 
accumulated  mucus  is  churned  up  in  the  buccal  cavities  ;  and 
tlie  pulse  is  full  and  throbbiiig.  This  stage  lasts  from  about 
two  to  four  minutes. 

The  third  stage  is  denoted  usually  by  a  partial  return  to 
sensibility,  followed  by  a  rapid  and  complete  recovery.  But 
the  patient  may  remain  confused,  or  become  quarrelsome  or 
maniacal.  Any  way,  the  muscular  spasms  cease  ;  the  face  is 
pale  and  bathed  with  perspiration  ;  and  his  aspect  vacant  and 
bewildered.  Subsequently  he  falls  into  a  deep  sleep,  from 
which  he  awakes  fatigued,  and,  it  may  be,  bruised  by  his  fall 
and  strufj^les,  but  with  his  mental  faculties  restored. 

The  above  is  a  sketch  of  any  ordinary  attack.  It  is  neces- 
sary to  describe  in  greater  detail  some  of  its  phenomena.  The 
prodromal  symptoms  vary  considerably.  There  is  occasionally 
a  well-defined  aura,  though  it  is  not  by  any  means  constant, 
as  we  find  it,  on  an  average,  in  only  one  case  in  ten.  But  it  is 
constant  in  the  individual.  A  patient  who  has  experienced 
an  aura,  will  probably  have  one  in  subsequent  attacks. 
In  three  members  of  a  family  who  were  epileptic,  an  aura 
occurred  in  each,  prior  to  every  seizure.  The  aura  may  consist 
of  a  peculiar  creeping  sensation,  commencing  in  the  fingers 
and  extending  to  the  liea<l,  or  beginning  at  the  feet  and  '  run- 
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ning  '  up  to  the  epigastrium.  Or  it  may  consist  of  disorders  of 
smell  or  sight,  or  other  subjective  sensations.  In  others,  it  is 
marked  by  depression,  or  by  boisterous  laughter,  or  by  vomit- 
ing, or  by  spasmodic  twitchings.  Whatever  form  the  aura 
takes,  it  terminates  in  unconsciousness,  unless  (as  is  possible) 
the  seizure  is  arrested  by  pinching  the  hands,  or  by  rubbings, 
or  other  mechanical  means.  It  is  interesting,  however,  to 
note  that  the  aura  makes  a  deep  impression  on  the  memoiy, 
as  it  can  always  be  recalled  and  described  by  the  patient  after 
his  recovery. 

In  the  first  stage  the  features  are  horribly  distorted  ;  the 
pupils  are  either  contracted  or  dilated  (usually  dilated),  but 
insensible  to  light.  Respiration  is  stopped,  owing  to  tonic 
spasm  of  the  respiratory  muscles  and  fixity  of  the  glottis.  The 
pulse  is  small  and  frequent,  or  irregular.  A  thick  mucus  and 
saliva  pours  from  the  angles  of  the  mouth. 

In  the  second  stage  the  convulsions  may  be  so  strong  as  to 
need  restraint  and  protection  ;  they  are  usually  unilateral  at 
first ;  the  laboured  and  hurried  breathing,  the  full  pulse,  and 
flushed  countenance,  the  churned-up  and  bloodstained,  or 
frothy  saliva,  are  due  to  clonic  spasms  of  the  muscles  in 
general.  For  similar  reasons,  the  contents  of  the  bowels  and 
of  the  bladder  are  often  discharged  in  the  clothes.  The  patient 
still  requires  restraint,  so  that  he  shall  not  injure  himself. 

When  recovering,  he  may  be  stupid  or  somnolent ;  but  not 
infrequently  he  is  obstinate  or  quarrelsome,  often  resenting  by 
blows  any  care  or  interference  on  tlie  part  of  friends. 

After  a  seizure  there  is  copious  urination  ;  and  the  patient 
usually  complains  of  headache,  probably  due  to  cerebral  con- 
gestion and  perivascular  extravasations.  In  females  the  attacks 
are  often  regularly  periodic.  The  attack  is  not  attended  by 
any  elevation  of  temperatui-e  ;  it  may  only  last  a  few  minutes, 
or  it  may  be  much  more  prolonged  ;  or  a  series  of  tits  may 
be  included  in  one  seizure,  lasting  some  hours  or  even  days 
{status  epilepticns).  In  this,  the  temperature  may  rise  as  liigh 
as  105°  or  higher,  the  condition  being  one  of  great  gravity. 

In  an  attack  of  Petit  Mai,  all  tlio  above  symptoms  are  not 
observed  ;  or,  indeed,  th(;  various  stages  and  phenomena  succeed 
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one  another  and  pass  off  so  quickly  as  to  be  unrecognisable. 
Usually  the  symptoms  consist  of  a  temporary  giddiness,  during 
which  the  patient,  if  a  child,  runs  to  its  nurse  and  catches  hold  of 
some  support ;  he  has  some  mental  confusion,  slight  insensi- 
bility, and  inability  to  stand,  with  pallor  and  loss  of  speech. 

The  whole  attack  passes  away  in  a  few  seconds,  and 
appears  to  consist  mainly  of  a  prodromal  stage  of  hcmt  mal. 

Complications. — Bodily  Injuries  caused  by  falling  on  the 
ground,  or  in  the  fire,  under  vehicles,  and  the  like. 

Mental  Derangements. — Between  the  attacks,  the  patient 
is  liable  to  sudden  frenzies  or  other  foi'ms  of  madness.  He  may 
inflict  injuries  on  himself  or  on  his  friends.  He  may  be  prone 
to  theft  or  other  moral  offences,  and  occasionally  is  suicidal 
or  homicidal.  Trousseau  mentions  cases  in  whicli  the  sufferers 
have  performed  indecent  acts,  or  have  undertaken  prolonged 
■walks,  or  gone  through  some  other  performance  of  which  they 
had  no  subsequent  knowledge  whatever.  An  epileptic  j^atient 
at  St.  Thomas's  Hospital  was  allowed  to  go  out  one  afternoon. 
He  was  brought  back  to  the  hospital  late  in  the  evening, 
having  unconsciously  walked  to  Stratford-by-Bow,  when,  on 
recovering  his  senses,  he  asked  the  police  where  he  was,  and 
how  far  from  the  hospital.  How  he  avoided  the  busy  traffic 
of  the  City  will  never  be  known. 

Prognosis. — The  disease  may  be  cured  in  early  life,  if 
there  be  no  organic  disease  of  the  brain.  On  the  other  hand, 
prognosis  is  unfavourable  when  the  attacks  are  well-established, 
or  when  the  disorder  supervenes  after  puberty.  Although  at 
first  there  is  usually  perfect  mental  recovery  between  the 
attacks,  as  the  disease  progresses  they  become  more  frequent 
and  severe,  and  the  mind  is  afiected.  The  patient  becomes 
obstinate  ;  his  memoiy  fails  ;  and  there  is  usually  a  pr  ogressive 
and  gradual  impairment  of  faculties,  until  he  becomes  idiotic 
or  imbecile. 

Under  suitable  cai-e,  epileptics  may  live  to  a  good  age  ;  but 
the  mortality  is  heavy,  not  so  much  on  account  of  the  disease, 
as  from  accidents  and  ii)juries  incurred  during  th(!  attacks. 
When  there  is  any  tenrlency  to  idiutcy  or  to  mania,  or  if 
muscular  paralysis  supervenes,  recovery  is  hopeless. 
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Diagnosis.— The  attack  has  to  be  distinguished  from 
Apoplexy,  Hysteria,  Eclampsia,  and  Malingering. 

In  Apoplexy,  we  are  guided  by  the  age  of  the  patient 
{over  forty) ;  the  longer  duration  of  the  fit,  which  is  marked 
by  steitor  and  snoring  ;  there  is  also  an  absence  of  foam  from 
the  mouth,  and  after  recovery  the  patient  has  hemiplegia. 
The  sudden  fall  and  convulsion  of  the  primary  stage,  however, 
are  now  admitted  to  be  epileptiform  in  character. 

In  Hysteria,  the  paroxysms  are  attended  by  greater 
violence  and  noise,  and  they  last  longer.  The  patient,  more- 
over, rarely  bites  her  tongue  or  injures  herself  ;  she  never 
fouls  her  clothing  ;  and  the  pupil  reflex  is  always  present. 
The  sex  and  age  of  the  patient  would  be  confirmatory  evi- 
dence. 

Eclampsia,  occurring  in  a  child,  should  cause  inquiry 
about  teething  ;  or  whether  the  stomach  is  overloaded  with 
indigestible  food  ;  whether  there  are  intestinal  worms  ;  or  if 
there  has  been  any  exposure  to  infectious  fever. 

In  an  adult  there  may  be  evidence  of  cerebral  tumour,  of 
traumatism,  of  alcoholic  or  other  poisoning,  of  chronic  renal 
disease,  or  of  parturition.  The  urine  and  cardio-vascular 
system  should  be  examined  for  evidence  of  Bright's  disease. 
In  most  cases  the  attack  is  of  comparatively  short  duration, 
and  is  preceded  by  drowsiness  ;  but  the  symptoms  are  identical 
with  those  of  epilepsy,  with  certain  modifications  as  to  severity 
and  duration.  Recovery  is  either  quick  and  perfect ;  or 
recurrences  take  place  and  destroy  life,  the  patient  usually 
dying  comatose. 

Malingerers,  as  a  rule,  overdo  tJie  symptoms,  especially  in 
the  violence  of  muscular  spasms.  Search  the  mouth  for  soap 
or  other  foam-producing  article.  The  pupil  reflex  is  present. 
Suspicion  would  be  aroused  if  the  would-be  patient  is  a  tramp 
or  other  social  failure,  and  if  his  display  occurred  in  a  quiet, 
secluded,  and  affluent  quarter  of  the  town.  Recovery  is,  of 
course,  rapid  when  the  police  are  summoned,  or  when  a  gah-anic 
batteiy  is  applied. 

Treatment. — (a)  During  an  Attack. — Place  the  patient 
flat  on  liis  back,  with  the  head  raised  ;  remove  the  collar,  or 
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other  impediments  to  free  respiration.  If  possible,  place  a 
cork  or  other  suitable  padding  between  the  teeth.  The  patient 
should  also  be  restrained,  so  as  not  to  injure  himself.  No 
attempt  should  be  made  to  administer  brandy  or  other 
restoratives,  as  there  is  danger  of  their  passing  down  the  air- 
passages.  A  dose  of  calomel  or  of  croton  oil,  however,  may 
be  placed  on  the  tongue  with  advantage,  in  a  patient  with 
a  constipated  habit. 

(b)  After  an  Attack. — Hygienic  care  and  precautions 
are  very  necessary.  The  diet  should  be  light  and  wholesome. 
Avoid  full,  heavy  meals.  Regulate  the  bowels  ;  order  fresh 
air  and  moderate  exercise  ;  but  over-fatigue  and  excitement 
and  venereal  excess  should  be  strongly  discountenanced. 
Although  employment  involving  slight  mental  exertion  is 
beneficial,  the  patient  should  give  up  all  arduous  and  pro- 
longed mental  occupation. 

(c)  Prior  to  an  Attack. — An  attack  may  be  sometimes 
averted  in  cases  where  the  premonitory  aura  is  experienced. 
Various  methods  have  been  advocated.  Occasionally  chloro- 
form or  other  anajsthetic  has  been  tried  with  success.  Nitrite 
of  amyl  inhalation  has  also  been  advocated.  Various  me- 
chanical means  may  be  tried  to  ward  ofi'  an  impending  fit, 
such  as  shampooings  and  rubbings  of  limbs,  and  over  the 
epigastrium  ;  or  the  application  of  a  blister ;  or  a  tight  Ugature 
or  bandage  round  the  limb,  above  the  point  in  which  the  aura 
commences.  It  is,  perhaps,  needless  to  say  that  all  these  pre- 
cautions are  only  successful  in  cases  which  present  a  definite 
and  prolonged  aura. 

Certain  drugs  appear  to  have  prophylactic  effects  on 
epilepsy,  notably  bromides  and  belladonna.  Bromide  of 
ammonium,  or  of  potassium,  .should  be  given  continuously 
until  bromism  is  produced.  Great  relief  is  obtained  by  a 
combination  of  Vjromide  of  sodium  (gr.  j.),  bromide  of  potassium 
(gr.  ij.),  and  bromide  of  ammonium  (gr.  iij.).  Tliese  doses 
may  be  gradually  increased.  Even  if  these  remedies  do 
not  cure  the  di.sorder,  they  undoubtedly  defer  the  attacks 
and  render  theiri  much  less  frequent. 

Belladonna,  in  some  instances,  is  quite  as  beneficial.  Give 
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gr.  1  of  the  extract  three  times  a  day,  till  its  full  physiological 
effects  are  produced.  Arsenic,  oxide  of  zinc,  nitrate  of  silver, 
may  also  be  tried  if  the  bromides  and  belladonna  fail.  We 
have  experienced  good  results  from  administering  oxide  of 
zinc  with  belladonna. 

The  applications  of  setons  and  blisters  to  the  nape  of  the 
neck  have  been  recommended,  but  their  advantage  is  not  very 
marked. 

The  treatment  of  petit  mal  is  embraced  in  that  of  hmd  mal. 
A  due  attention  to  diet  and  hygienic  surroundings  is  chiefly 
indicated. 

Jacksonian  Epilepsy 

Definition. — A  condition,  first  described  by  Hughlings 
Jackson,  characterised  by  convulsions  limited  to  one  side  of 
the  body,  or  to  one  limb,  or  to  one  set  of  muscles,  due  to 
irritative  lesion  in  the  motor  area  of  the  cerebral  cortex. 

Symptoms. — The  chief  symptoms  are  a  well-marked  pre- 
monitory aura,  followed  by  convulsions  which  begin  in  one 
limb,  and  are  usually  limited  thereto  (focal  symptoms),  though 
they  may  extend  to  the  rest  of  the  body.  There  is,  however, 
no  loss  of  consciousness,  so  long  as  the  discharge  of  cortical 
cell  energy  is  limited  to  the  motor  area  ;  but  should  the  dis- 
turbance extend  to  other  parts  of  the  cortex,  insensibility 
will  then  occur,  though  late  in  the  attack. 

In  other  cases  the  convulsion  may  begin  in,  and  may  be 
limited  to,  the  muscles  of  the  face,  or  tongue,  or  eyeball.  The 
local  character  of  the  disturbance  is  its  chief  characteristic  ; 
although  such  disturbance  may  extend  in  some  instances  to 
the  greater  part  or,  indeed,  to  the  whole  of  the  body. 

Pathology. — In  most  cases  the  disease  is  due  to  some 
irritation  of  the  motor  cortex,  such  as  that  caused  by  fracture 
of  the  skull,  or  by  tumour,  or  other  irritative  lesion  ;  and 
the  close  observance  and  order  of  sequence  of  tlie  con^^llsions 
are  thus  a  good  guide  to  the  localisation  of  the  affected  area. 
It  is  conceivable  that  occasionally  the  attack  is  due  to  hyper- 
physiological  discharge  of  the  enei-gy  of  the  cortical  cells, 
as  in  haiU  mal ;  but  such  cases,  in  which  the  '  storm  area ' 
is  so  circumscribed,  are  extremely  rare.    On  tlie  other  hand, 
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the  effects  of  a  gross  lesion  may  be  limited  to  a  definite  motor 
area. 

Treatment  should  be  regulated  by  the  general  condition  of 
the  patient  and  the  frequency  of  the  attacks.  A  localised  new 
growth  holds  out  hope  for  relief  by  surgical  operation.  For 
general  rules  of  treatment,  see  '  Epilepsy.' 

ECLAMPSIA  (Convulsions) 

Definition. — Under  this  term  are  included  all  those  many 
varieties  of  convtdsions  which  are  due  to  some  gross  lesion  of 
the  brain,  or  which  are  produced  by  toxic  matters  in  the 
circulation,  or  which  are  reflex  to  some  peripheral  irritation. 

Causation. — Predisposing  Causes. — In  all  cases  there  is 
probably  an  unduly  excitable  condition  of  the  nervous  system, 
but  especially  in  those  subjects  in  whom  the  convulsions  are 
due  to  reflex  irritation.  The  condition,  therefore,  is  met  with 
more  frequently  in  women  and  children,  owing  to  the  easier 
response  of  their  nervous  system  to  irritant  stimuli,  which 
would  probably  produce  little  or  no  effect  on  stronger  organi- 
sations. 

Exciting  Causes  may  be  classified  under  three  headings, 
viz. :  (1)  Cerebral  Injuries  and  Pathological  Changes,  such  as 
depressed  fractures  of  skull,  injuries  and  blows  inflicted  on  the 
head,  cerebral  haemorrhage,  the  effects  of  sunstroke,  cerebral 
thrombo-sis  and  embolism,  cerebral  congestions,  intracranial 
tumour  (gumma,  sarcoma,  hydatid  cyst),  and  lastly,  cerebral 
amemia,  or  mental  strain. 

(2)  Blood  Poisons,  notably  those  produced  by  the  retention 
of  wa.ste  and  effete  matter,  as  in  Bright's  disease  ;  the  effects 
of  specific  fevers  ;  alcohol,  hydrocyanic  acid,  and  other 
toxsemics. 

(3)  liefUx. — This  form  is  specially  seen  in  cliildren,  as  the 
result  of  tf:ething,  an  overloaded  .stomach,  indige.stible  and 
irritant  food  or  worms  in  the  intestinal  canal.  It  is  also  met 
with  in  the  parturient  woman,  from  pressure  of  the  fa;tal  head 
on  a  rigid  and  unyielding  os  uteri.  Venereal  excesses  have 
also  been  regarded  as  an  exciting  cause  acting  reflexly. 
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Symptoms. — Generally  indistinguishable  from  epilepsy. 
The  phenomena  may  be  just  as  transitory  as  in  2yeiil  mal,  or 
just  as  severe  as  in  haut  mal.  There  are  one  or  two  dis- 
tinguishing features,  however.  In  eclampsia,  the  '  fits  '  are  not 
so  sudden  as  in  epilepsy ;  there  is  generally  a  jaremonitory 
condition  of  drowsiness,  headache,  vomiting,  or  restlessness ; 
unconsciousness  is  not  so  pi'ofound  ;  the  attacks  are  more 
irregular  in  theii;  occurrence  ;  they  increase  in  severity  as  the 
disease  which  is  their  causal  factor  becomes  more  chronic,  and 
hence  they  are  more  likely  to  end  fatally.  They  cease, 
however,  when  the  disease  from  which  they  originate  is  cured. 

Further,  in  eclampsia,  one  or  other  of  the  stages  described  in 
epilepsy  may  be  abortive,  or,  at  least,  so  considerably  shortened 
as  to  be  unrecognised  ;  and  the  attacks  may  follow  one  another 
so  rapidly  as  to  constitute  a  condition  (status  convuhivus) 
parallel  to  status  epilepticus. 

Treatment. — According  to  the  cause  and  nature  of  the 
irritant.  The  reader  is  referred  to  the  chapters  on  syphilis, 
Bright's  diseases,  and  others  which  may  be  the  primary  cause 
of  the  convulsions. 

In  children,  speedy  relief  is  usually  obtained  by  a  hot  bath, 
an  enema  being  administered  in  the  bath.  In  case  of  an  over- 
loaded stomach  or  of  intestinal  hfemorrhage,  a  powder  of 
calomel  (gr.  ij.)  with  ipecacuanha  (gr.  j.)  may  be  given  ;  it 
acts  as  a  speedy  purge  and  emetic. 

CHOREA  (St.  Vitus's  Dance) 

Definition. — A  convulsive  disease  of  early  life,  charac- 
terised by  purposeless,  involuntary,  muscular  contractions,  at 
first  unilateral,  then  becoming  general,  but  without  complete 
loss  of  the  power  of  the  will.  The  disease  tends  to  a  spon- 
taneous cure. 

Causation. — Age. — It  occuns  most  frequently  between  the 
seventh  and  fifteenth  year  ;  that  is,  from  the  commencement 
of  the  second  dentition  to  puberty.  .S'e.r.— Females  consti- 
tute by  far  the  majority  of  cases  ;  and  especially  is  this  so, 
when  the  disease  commences  in  adult  life.    Chorea  in  a  man 
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is  rare.  Amte  Bheumatism. — Most  of  our  cases  have  either 
come  of  a  rheumatic  stock,  or  there  has  been  a  decided  personal 
history  of  rheumatism,  either  at  some  period  remote  from, 
or  immediately  preceding,  the  choreic  attack.  Occasionally 
acute  rheumatism  has  supervened  during  treatment  for  chorea. 
Neuroses. — Fright,  overwork,  anxiety,  excitement,  are  aD 
probably  predisposing  influences.  The  disorder  is  occasionally 
associated  with  epilepsy.  Mimicry,  again,  has  been  suggested 
as  a  reason  for  two  or  more  in  a  family  having  the  disease. 
We  have  never  yet  known  cases  in  which  this  evidence  was 
quite  clear  ;  and  it  is  difiicult  to  admit,  in  face  of  the  well- 
known  association  of  chorea  with  valvular  disease,  and  its 
probable  rheumatic  origin,  how  imitation  could  act  as  a  pre- 
disposing factor.  It  is  more  probable  that  rheumatism  acts 
as  a  causal  element  in  all  the  difterent  members  of  a  family 
which  presents  several  cases  of  chorea.  Hereditary  influence 
is  often  a  marked  feature,  not  only  as  coming  through  a  rheu- 
matic, but  also  through  a  neurotic  channel.  Parturition. — 
The  disease  is  a  well-known  sequel  of  childbirth,  or  a  compli- 
cation of  pregnancy. 

Pathology. — No  constant  nervous  lesion  has  been  dis- 
covered. By  some  it  is  thought  to  be  due  to  sJioivers  of 
emboli,  in  which  the  corpora  striata  are  especially  involved. 
Against  this  theory  is  the  fact  that  the  disease  is  usually  uni- 
lateral in  the  early  stages.  Again,  if  the  lesions  were  situated 
in  one  hemisphere  or  in  one  crus  cerebri,  we  should  not  expect 
to  find  the  muscles  of  the  eyeball  and  those  supplied  by  the 
upper  division  of  the  facial  nerve  to  be  involved  as  they  are 
in  chorea.  ♦ 

Dickinson  describes  a  liypera;mia  of  the  corpora  striata 
and  nerve  centres  with  a  general  unifoi'm  dilatation  of  tlie 
smaller  arteries,  together  with  extravasations  into  their  peri- 
vascular sheaths  ;  those  appearances  Ijeing  most  marked  in  the 
cf)rpora  striata  and  postero-lateral  tracts  of  the  cord.  Ortl, 
besides  spf;aking  of  puddles  and  extravasations  round  the 
smaller  arteries,  suggests  that  the  nerve-cell  processes  con- 
nected with  the  fibrils  of  motor  nerves  become  ruptured,  and 
that  the  tendency  to  spontaneous  cure  whicli  is  observed  in 
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chorea  is  due  to  the  healing  of  these  minute  lesions.  This  theory 
is  at  least  ingenious  and  as  good  as  any  other.  But  if  there  be 
any  pathological  change,  the  inference  is  that  it  is  not  localised 
in  the  cord ;  since  the  movements,  increased  under  emotion,  are 
partially  controlled  by  the  will,  and,  as  a  rule,  cease  during  sleep. 

Symptoms. — Probably  no  premonitory  symptoms  are 
observed,  and  nothing  is  suspected  until  the  child  is  seen  to 
have  some  convulsive  movements  of  the  hand,  face,  or  other  part 
of  the  body.  If  cases  are  carefully  watched,  however,  it  will 
be  found  that  there  is  a  period,  prior  to  the  typical  .symptoms, 
during  which  the  child  is  fretful  and  mopish  ;  or  is  timid  and 
depressed  ;  or  exhibits  a  real  or  apparent  mental  dulness. 
The  appetite  is  often  irregular  and  capricious. 

Afterwards,  the  muscular  convulsions  supervene.  It  is 
noticed  that  the  child  has  a  clumsiness  on  performing  delicate 
movements  ;  that  she  cannot  sit  still  in  her  chair  ;  and  then 
twitchings  are  observed,  beginning  generally  in  the  muscles  of 
the  face,  shoulder,  and  one  or  other  hand.  The  twitchings 
may  be  so  slight  and  infrequent  as  to  escape  detection.  A 
good  plan,  however,  is  to  hold  the  patient's  hand  as  m  '  shaking 
hand.s,'  for  some  little  time,  when,  sooner  or  later,  a  muscular 
spasm  will  be  felt.  The  movements  are  generally  one-sided 
at  first ;  they  then  spi-ead  to  the  opposite  side,  and  eventually 
to  the  whole  body  ;  although  always  worse  on  that  side 
primarily  involved. 

Occasionally,  however,  they  are  limited  entirely  to  one  half 
of  the  body  (hemichorea).  When  the  disease  is  well  marked, 
the  tongue  is  protruded  with  difficulty  and  quickly  withdrawn  ; 
the  face  is  contorted  with  A'arious  grimaces  ;  the  muscles  of 
the  eyeballs  are  affected.  Often  the  speech  is  hesitating  and 
stammering,  and  deglutition  pei'formed  with  effort. 

The  movements  are  in  no  ways  rhythmical,  but  may  be 
described  as  jerky  (see  fig.  29).  They  consist  of  sudden  im- 
pulsive  and  purposeless  convulsions,  followed  by  a  period  of 
rest,  which  is  again  succeeded  by  movements  in  anotlier  dis- 
tinct set  of  muscles.  The  jactitations,  therefore,  are  not  per- 
sistent ;  and  although  described  as  '  purposeless,'  tliey,  in  a 
measure,  resemble  %-oluntary  movements.    They  are  aggra- 
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vated  by  excitement  or  observation,  and  by  any  attempt  at 
muscular  co-ordination,  such  as  picking  up  a  pen,  or  the  like  ; 
and  then  they  constitute  a  mixture  of  regular  and  irregular 
movements.  They  cease  under  the  influence  of  sleep  or 
anaesthetics,  and  may  be  partially  controlled  by  a  strong  eflbrt 
of  will.  These  constant  movements  produce  a  typical  condi- 
tion of  the  patient's  bed  and  bed-linen.  The  clothes  and 
sheets  are  speedily  dirtied  and  crumpled,  so  that  the  bed  is 
untidy,  and  the  patient  looks  unkempt,  in  spite  of  the  most 
careful  nursing. 

Rigidities  do  not  occur  ;  but  the  muscles  show  more  or  less 
paresis,  especially  when  the  affection  is  unilateral.  The  convul- 
sive movements  may  be  replaced  by  hemi-  or  by  para-plegia. 

The  symptoms,  however,  are  not  limited  to  the  muscular 
system.  Sensation  is  impaired  in  the  majority  of  cases.  In- 
telligence is  blunted  during  the  attack  ;  hence  the  child 
acquires  a  silly  or  semi-idiotic  expression.  She  is  emotional, 
capricious,  or  gloomy.  The  appetite  fails  ;  the  bowels  are 
confined  ;  but  there  is  no  fever. 

The  disease  is  liable  to  remissions,  exacerbations,  and 
relapses. 

In  all  cases  a  cardiac  murmur  should  be  expected.  The 
murmur  is  not  functional,  but  is  due  to  organic  disease.  The 
mitral  valve  is  most  frequently  affected  ;  regurgitation  or 
stenosi-s  may  occur,  the  former  especially,  as  in  acute 
rheumatism.  But  any  valve,  and  also  the  pericardium,  may  be 
involved ;  and  from  our  record  of  a  large  series  of  cases,  valvular 
disea-se  supervening  on  chorea  is  as  frequent  as  in  acute 
rheumatism.  The  conclusion  which  is  forced  on  our  mind  is 
that  chorea  is  one  of  the  many  manifestations  of  rheumatism 
occurring  in  young  subjects.  The  murmur  is  in  no  sense 
hamic  ;  nor  can  it  be  regarded  as  due  to  irregular  choreic 
movements  of  tlie  heart  muscle. 

After  a  time,  varying  from  a  few  days  to  some  weeks,  the 
convulsions  become  less  severe ;  muscular  co-ordination  is 
more  under  control  ;  the  child  becomes  more  intelligent,  and  is 
finally  apparf;nt]y  cured,  except,  of  couise,  the  endo-  or  peri- 
cardial lesions,  if  they  have  occurred. 
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On  the  other  hcand,  the  convulsions  may  increase  in  fre- 
quency and  in  degree  ;  the  patient  can  with  difficulty  be- 
kept  in  bed  ;  she  loses  control  over  the  sphincters ;  fissures 
form  on  the  tongue  and  lips,  from  frequent  nips  which  are 
given  to  them  by  the  teeth  ;  sores  form  on  the  prominent 
parts  of  the  hips,  and  also  about  the  elbows,  not  only  from 
pressure,  but  also  resulting  from  friction  duruag  the  severe 
movements.  In  such  cases,  death  may  occur  from  exhaustion, 
or  from  failure  of  an  already  enfeebled  heart.  Delirium  is 
usually  present  at  the  last  stage. 

It  is  necessary  to  mention  that  choreic  movements  may  be 
entirely  limited  to  certain  muscles  of  the  face,  neck,  arm,  or 
leg  (partial  chorea),  producing  unsightly  grimaces  or  contortions. 
They  are  usually  the  result  of  some  trick,  habit,  or  irritation, 
and  often  last  through  life. 

Diagnosis. — The  typical  jerky  movements,  together  with 
the  absence  of  fever,  of  tonic  muscular  spasn:,  and  of  coma, 
will  distinguish  chorea  from  any  other  disease  of  the  brain  or 
spinal  cord. 

Prognosis. — As  a  rule,  favourable  in  youth,  except  the 
case  be  very  severe  ;  or  complicated  by  bedsores,  or  loss  of 
control  over  the  sphincters.  The  tendency  to  relapse,  however, 
should  always  be  borne  in  mind.  In  adults,  the  prognosis  is 
by  no  means  so  good. 

Treatment. — Prolonged  rest  in  bed  is  best,  the  majority  of 
cases  tending  to  spontaneous  cure.  Time  is  on  our  side.  All 
the  so  called  nerve-tonics  have  been  advocated  by  different 
physicians,  and  as  the  convulsions  almost  invai-iably  cease 
during  treatment,  each  drug  has  been  credited  with  the  cure. 
Arsenic  appears  to  give  the  steadiest  and  most  constant  good 
results.  Failing  this,  we  may  prescribe  sulphate  or  valerianate 
of  zinc,  also  iron,  phosphorus,  strychnia,  or  cannabis  indica.  Sul- 
phate of  eserine  (gr.  Jjy)  injected  subcutaneously  has  afforded 
good  results.  In  those  cases  which  occasionally  present  a  high 
temperature,  together  with  distinct  evidence  of  past  or  present 
rheumatism,  the  salicylate  of  soda  (gr.  v.),  together  with 
l)romides  of  ammonia  or  potash,  produce  speedy  relief. 

Occasionally  amelioration  is  quickly  afforded  by  i-epeated 
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shower-b.aths,  or  by  the  application  of  ether  spray  to  the  nape 
of  the  neck,  accompaniecl  by  massage.  In  very  severe  cases, 
it  may  be  necessary  to  control  the  convulsive  movements  by 
chloroform,  chloral,  or  opium. 

Good  diet,  fresh  air,  and  hygienic  surroundings  contribute 
largely  to  hasten  the  cure.  The  child  should,  if  possible,  be 
isolated  from  its  companions. 

PARALYSIS  AGITANS 

Definition. — A  disease  of  advanced  life,  characterised  by 
tremors  of  muscles  of  the  limbs,  independent  of  voluntary 
actions  ;  but  usually  sparing  the  muscles  of  the  head  and  neck, 
and  followed  by  muscular  weakness  and  rigidities. 

Causation. — Age. — The  disease  nearly  alAvays  commences 
between  forty  and  sixty -five  years  of  age  ;  seldom  before  or 
after.  Sex. — There  is  a  slight  preponderance  amongst  men  ; 
but  it  is  not  very  gi'eat.  Heredity  has  no  predisposing  influ- 
ence. Neuroses. — It  has  supervened  on  mental  shock,  and 
other  emotions,  such  as  grief  or  terror.  The  disease  has  also,  in 
some  cases,  been  connected  with  injuries  to  the  peripheral  end- 
ings of  nerves,  and  also  with  pi'olonged  exposure  to  wet  and  cold. 

Pathology. — No  definite  lesion  has  been  established.  Pig- 
mentation of  the  cells  in  the  grey  horns  of  the  spinal  cord 
has  been  detected  in  some  instances.  In  others,  sclerotic  and 
degenerative  changes  have  been  found  in  the  arteries  of  the 
brain  and  cord  ;  but  these  are  probably  only  senile  alterations. 
If  there  is  any  lesion  of  the  central  nervous  system,  the  sym- 
ptoms would  rather  point  to  the  grey  matter  of  the  cerebral 
cortex  for  its  situation. 

Symptoms. — The  onset  is  insidious.  The  patient  usually 
complains  of  some  tremor  in  one  thumb  or  the  corresponding 
great  toe,  which,  gradually  increasing,  attacks  the  muscles  of 
the  hand  or  foot,  and  ultimately  extends  to  those  muscles 
which  are  situated  higher  up  in  the  limbs.  But  in  whicliever 
limb  the  tremors  commence,  they  are  at  first  unilateral  in  their 
distribution,  as  in  chorea  ;  and  subsequently  extend  across  to 
the  muscles  of  the  opposite  side. 
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The  tremors  are  rhythmical  in  character  (see  fig.  29).  If 
the  hands  are  involved,  there  is  a  quick  series  of  movements 
of  the  fingers  over  the  pulp  of  the  thumb  end,  producing  an 
action  similar  to  that  of  pill-roUing.  When  the  muscles  of 
the  forearm  are  attacked,  there  are  quick  movements  of  alter- 
nate flexion  and  extension  of  the  wrist  or  elbow. 

As  the  disease  advances,  the  movements  increase  in  rapidity 
and  coarseness  so  far  as  the  limbs  are  concerned  ;  whilst 
similar,  but  less  exaggerated,  tremors  are  apt  to  supervene  in 
the  muscles  of  the  head,  jaws,  and  tongue.  The  facial  muscles, 
however,  usually  escape. 

In  the  later  stages,  rigidities  occur.  The  head  is  flexed  ; 
and  with  a  fixed,  staring,  anxious  face,  there  is  thus  produced 
an  expression  of  sadness  which  is  almost  characteristic. 

The  hands  also  become  clenched,  and  the  forearms  flexed  ; 
the  toes  are  pointed,  the  heels  being  drawn  up  by  the  rigid 
calf  muscles. 

The  patient's  gait  is  also  peculiar.  If  pushed  forward  when 
he  commences  to  walk,  his  pace  immediately  increases ;  and,  with 
feet  shuffling  along  the  ground,  the  knees  bent,  and  the  body 
bowed,  he  breaks  into  a  kind  of  jog-trot,  as  though  attempting 
to  overtake  his  own  centre  of  gravity  ;  and  thus  he  progresses, 
perhaps  the  whole  length  of  a  hospital  ward,  or  until  he  is 
arrested  by  a  wall,  or  a  piece  of  furniture,  or,  it  may  be,  until 
he  falls  sprawling  on  the  floor.  This  is  known  as/estination. 
Or,  if  pushed  backwards,  he  cannot  stop  himself,  and  would 
probably  fall,  unless  arrested  by  some  fixed  object.  This  is 
called  retrogression. 

During  the  progress  of  the  disease,  the  patient  does  not 
lose  control  over  his  sphincters  ;  and  the  electrical  reactions 
of  the  muscles,  and  the  tendon  reflexes,  are  normal. 

The  above  is  a  short  description  of  the  principal  symptoms 
of  the  disease.  Some  further  details  are,  however,  neces- 
.sary. 

The  tremors  come  on  in  paroxysms,  often  whilst  the 
patient  is  quiet  and  unexcited  ;  they  persist  during  rest,  but 
may  be  arrested  by  a  vigoi'ous  eflbrt  of  the  will,  or  by  some 
muscular  eflbrt,  such  as  lifting  a  heavy  weight.    They  may  be 
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limited  to  the  muscles  of  the  hands  or  of  the  legs  only  ;  and 
are  liable  to  remissions  and  exacerbations,  though  usually  they 
cease  during  sleep  and  under  the  influence  of  an  ansEsthetic. 
They  also,  by  their  persistence,  cause  exhaustion  and  perspira- 
tion ;  or  give  rise  to  a  sense  of  discomfort  and  uneasiness, 
which  is  attended  by  some  slight  feverishness.  Nystagmus  is 
absent. 

Rigidity,  although  usually  a  late  symptom,  may  often 
precede  the  tremors.  When  it  attacks  the  muscles  of  the  legs, 
any  form  of  distortion  may  be  caused  ;  but  a  condition 
resembling  talipes  equinus  is  most  frequent.  Owing  to  the 
rigidity  principally,  but  in  part  due  to  the  tremors,  the 
patient  walks  with  a  shuffling,  scraping  gait,  and  can  only 
turn  round  with  difficulty. 

Neuralgic  pains  in  the  legs  and  joints  are  common  at  one 
or  other  period  of  the  disease,  but  especially  in  the  early 
stages,  or  before  tremors  commence. 

Prognosis. — Generally  unfavourable.  The  disease  is  pro- 
gressive, but  slow.  It  is  not  in  itself  directly  fatal  ;  but  the 
patient  usually  sinks  from  asthenia,  accompanied  by  bedsores 
and  impairment  of  mental  faculties.  Pneumonia,  or  some 
undercurrent  acute  inflammatory  condition,  frequently  is  the 
immediate  cause  of  death. 

Diagnosis. — The  disease  may  resemble  Disseminated  scle- 
rosis. But  it  is  distinguished  by  the  tremors  persisting  dur- 
ing rest,  and  being  more  rapid  and  regular  than  in  sclerosis 
(see  diagram  29).  Furthei-,  there  are  no  nystagmus,  and  no 
'  scanning '  speech  ;  and  vertigo,  a  marked  symptom  of  dis- 
seminated sclerosis,  is  uncommon  in  paralysis  agitans. 

Treatment. — All  we  can  do  is  to  ameliorate  the  symptoms. 
Rest  is  very  important.  We  may  also  try  to  improve  the 
muscular  tone  by  shower  baths,  electricity,  and  tonics. 

No  drug  has  been  found  capable  of  arresting  the  disease. 
All  the  so-called  nervine  tonics  have  been  prescribed,  such  as 
nitrate  of  .silver,  arsenic,  strychnia,  zinc.  Sedatives  appear  to 
afford  mf>st  relief,  especially  liyoscyanms,  belladonna,  and 
opium,  but  they  efl'ect  no  permaiiejit  improvement.  A  com- 
bination of  arsenic  and  extract  of  Calabar  bean  appears  to 
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have  given  the  best  results.  Ergot  of  rye  also,  in  some  cases, 
is  useful.' 

TETANUS 

Definition. — A  disease  attended  by  tonic  spasms  of  the 
muscles,  of  a  painful  character,  usually  commencing  in  the 
masseters  ;  and  liable  to  severe  paroxysms. 

Causation. — {a)  Predisposing  Causes. — Age. — It  occurs  at 
all  ages.  Sex. — Both  equally  liable,  except  in  the  traumatic 
form,  when  men  preponderate.  Cliviate  and  Race. — The 
disease  is  most  frequent  in  liot  countries  ;  negroes  are  specially 
liable. 

(h)  Exciting  Causes. — Two  great  varieties  of  the  disease 
are  described.  Traumatic  and  Idiopathic.  Traumatic  tetanus 
has,  for  the  most  part,  a  surgical  interest,  as  it  is  apt  to  occur 
after  wounds  and  operations  however  trivial ;  and  it  would  ap- 
pear that  a  sjoeci^c  iaciZ^KS,  described  as  'bristle-shaped,'  enters- 
the  system  at  the  seat  of  injury.  Hence  it  not  only  occurs  after 
surface  wounds,  but  may  supervene  on  parturition  ;  or  it  may 
attack  the  newly-born  child,  appai-ently  by  inoculation  through 
the  funis.  Idiopathic  tetanus  appears  to  come  on  after  exposure 
to  loet  and  cold,  like  rheumatism.  But  it  is  difficult  to  under- 
stand how  these  cases  arise,  if  tetanus  is  due  to  a  specific 
bacillus,  unless  we  conclude  that  the  micro-organism  can  be 
taken  into  the  system  by  other  channels  tlian  an  injured 
surface. 

Pathology. — No  definite  or  constant  naked-eye  morbid 
anatomy  has  been  described.  The  lungs  have  been  found  to 
be  congested.  A  similar  condition  has  been  described  as 
occurring  in  the  spinal  cord  and  brain  ;  but  all  these  conditions 
can  be  accounted  for  by  the  fever  and  paroxysms  of  spasm. 
Other  observers  have  described  a  slirinking  of  some  of  tlie  cells 
of  the  anterior  cornual  grey  matter  ;  but  the  appearances  are 
not  definite. 

As  regards  the  wound  itself,  it  has  not  necessarily  any 
other  than  a  healthy  appearance  ;  but  Eosenbach  has  discovered 

'  Ijt.  Ext:  Cannabis  Indica;  gv.  i;  Acidi  Ai-seniosi  gr.  ^;  Ergotiii 
gr.  j.    In  formfi  pilulffi. 
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this  bristle-shaped  bacillus  in  the  tissues,  especially  in  the 
\"icinity  of  the  wound. 

Symptoms. — The  chief  symptoms  of  disease  are  (i.)  tonic 
spasms  of  muscles  beginning  in  one  set  and  gradually  extend- 
ing to  all  the  rest ;  (ii.)  paroxysms  or  exacerbations  of  spasm, 
in  which  one  group  of  muscles  appears  to  be  especially  involved, 
and  followed  by  intervals  of  rigidity. 

In  the  idiopathic  form,  the  onset  is  quick.  Tlie  muscles 
which  close  the  jaw  are,  in  the  great  majority  of  cases,  first 
involved.  The  masseters  become  stifF  and  rigid  (trismus)  ;  the 
patient  cannot  open  his  mouth  ;  he  cannot  chew  his  food  ;  and 
ha  may  have  difficulty  in  swallowing.  Pain  and  stiffness  then 
extend  to  the  muscles  of  the  neck,  and  so  on  to  those  of  the 
limbs  and  trunk  ;  also  to  the  diaphragm,  and  other  muscles 
concerned  in  respiration. 

Paroxysms  or  spasmodic  exacerbations  occur  from  time  to 
time,  the  frequency  of  their  recurrence  varying  in  different 
cases.  They  are  excited  by  noise,  or  by  draughts  of  cold,  or 
by  movements.  During  the  paroxysm  the  limbs  become  rigid 
and  extended  or  abducted  ;  if  the  back  muscles  are  affected, 
the  patient  rests  on  his  head  and  his  heels,  which  appear  to 
act  as  buttresses  to  his  arched  back  (opisthotonos)  ;  or  when 
the  abdominal  muscles  are  involved,  he  may  be  curled  round 
with  his  head  and  knees  together  (emprosthotonos)  ;  rarely 
the  .spasm  is  concentrated  in  such  muscles  as  cause  lateral 
curvature  of  the  body  (pleurosthotonos).  The  spasmodic 
muscles  are  also  afffected  with  cramp-like  pains  of  severe  in- 
ten.sity.  Tlie  patient  also  complains  of  dyspnoea  and  pain  on 
breathing.  His  dyspnoea  is  due  to  rigidity  of  the  diaphragm 
and  intercostals  ;  whilst  any  urgent  attempt  at  respiration  is 
attended  hy  fresh  access  of  diaphragmatic  spasm  and  pain. 

In  the  intervals  between  tlie  paroxysms,  the  limbs  and 
body  still  retain  their  rigidity,  which  even  increases  in  seveiity. 
Tlie  face  at  once  expres.ses  great  mental  anxiety  and  bodily 
angui.sh.  The  eyelids  are  often  screwed  up,  as  tliough  the 
patient  were  making  an  oflbrt  to  boar  up  against  tlie  p;iin  ;  oi- 
at  another  period  tlie  eyeballs  arc  fixed  and  staring,  as  in 
dy.spnoea.    Tlie   forehead   is   vertically   and  longitudinally 
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wrinkled.  The  mouth  is  widened  and  its  angles  elevated,  so 
as  to  form  an  ugly  grm  (risus  sardonicus).  The  pulse  is  quick 
and  feeble.  The  temperature  is  only  slightly  febrile  (101° 
about),  but  often  rises  to  103°  or  even  to  109°  before  death. 
The  patient  does  not  lose  control  over  his  sphincters,  but 
the  urine  is  often  retained.  The  bowels  are  constipated. 
He  sleeps  badly,  and  is  often  awakened  by  a  recurrence  of 
paroxysms  of  muscular  spasm.  Consciousness  is  never  lost ; 
and  the  patient  is  painfully  aware  of  his  precarious  condition 
almost  up  to  the  last  moments  of  life.  Sensation  also  is 
unaffected. 

Diagnosis. -  From  Strychnia  Poisoning. — In  this  con- 
dition the  onset  is  much  more  rapid,  and  its  duration  much 
shorter,  death  occurring  in  a  few  hours.  The  paroxysms 
strongly  resemble  those  of  tetanus,  but  there  is  a  complete 
remission  between,  during  which  the  muscles  relax,  and  are 
not  rigid,  even  if  painful.  Lastly,  the  muscular  spasms  begin 
in  the  hands,  and  not  in  the  jaws,  although  uneasiness  in  the 
masseters  is,  perhaps,  the  first  symptom  to  be  noted. 

From  Hysteria. — This  disease,  although  occasionally  at- 
tended by  opisthotonos,  is  free  from  pain  ;  the  convulsive 
attacks  are  more  violent  and  varied,  and  are  accompanied  by 
sobbing,  or  laughter,  or  by  some  boisterous  manifestations. 

From  Hydrophobia. — Here  there  is  a  history  of  dog -bite. 
The  paroxysms  affect  the  muscles  of  the  pharynx.  They  are 
excited  by  attempts  at  drinking.  Delirium  or  mental  aberra- 
tion is  a  usual  symptom. 

Prognosis. — Unfavourable.  The  traumatic  form  is  especi- 
ally fatal.  Milder  idiopathic  cases  may  I'ecover.  Most 
patients  die  in  the  first  week.  The  longer  the  sur\aval, 
the  better  the  prognosis.  Favourable  signs  to  be  looked 
for  are,  less  severity  of  the  tonic  spasms,  diminution  in  the 
frequency  of  the  paroxysms,  and  gradual  fall  in  tlie  febrile 
symptoms. 

Death  is  usually  caused  either  by  fatal  spasm  of  the 
muscles  of  respiration,  including  those  of  the  larynx,  as  well 
lis  the  diaphragm  ;  or  by  exhaustion. 

Treatment. — The  patient  must  be  placed  in  bed  in  a  quiet 
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and  darkened  room.  All  unnecessary  movements,  both  on  the 
part  of  attendants  and  of  patient,  should  be  avoided.  If 
necessary,  give  a  purge  at  the  onset,  and  then  leave  the  bowels 
alone.  Food  should  be  given  in  concentrated  form,  either  by 
nasal  tube,  if  the  jaws  be  rigid  ;  or  by  enemata. 

As  to  drugs,  there  is  a  large  array  to  select  from,  and 
authorities  differ  as  to  the  value  of  each.  Our  own  limited 
experience  is  in  favour  of  morphia  by  the  mouth.  Hypo- 
dermic injections  are  contra-indicated.  Belladonna  in  full 
doses  may  be  tried,  if  the  congestion  of  the  central  nervous 
system  is  a  causal  lesion.  Chloroform  inhalations  can  do  no 
harm  and  give  relief.  Other  drugs  wliich  have  good  reputa- 
tions in  tetanus  are,  ext.  physostigmatis  (gr.  ^  every  two 
hours),  hydrate  of  chloral  (gr.  xxx.),  curara,  cannabis  indica 
(ni.xx.).  Whatever  drug  be  decided  uj^on,  it  must  be  given  in 
such  doses  as  to  produce  its  full  and  early  physiological  effects. 

TETANY 

Definition. — A  disease  characterised  by  tonic  spasms  of  the 
muscles  of  the  hands  and  feet,  occurring  in  paroxysms,  and,  at 
times,  extending  to  the  muscles  of  the  trunk  and  face. 

Causation. — Age. — The  majority  of  cases  occur  between 
puberty  and  the  twenty-sixth  year  ;  but  it  may  occur  in  infants 
and  in  old  people.  Other  Diseases. — It  is  in  some  way,  not  yet 
explained,  associated  with  certain  diseases,  either  during  their 
activity,  or  as  a  result  of  the  exhaustion  they  occasion.  Thus 
it  occurs  in  rickets,  diarrhoea,  rheumatism,  and  chronic  poison- 
ing by  ergot  :  it  may  complicate  convalescence  from  some 
specific  fever  ;  it  supervenes  on  over-lactation  ;  it  may  be 
present  at  one  or  other  period  of  a  pregnancy.  Imitation. — It 
is  .said  to  spread  aniong.st  children  by  imitation. 

Pathology. — No  pathological  change  has  been  detected  in 
the  ner-vous  centres,  or  in  the  muscles.  Little  or  nothing  is 
yet  known.  From  a  review  of  its  symptoms,  it  would  seem  as 
though  there  were  some  irritative  stimulation  of,  and 
discharge  from,  the  cells  of  the  anterior  cornua  in  the  cord. 

Symptoms. — As  a  rule,  the  di.sease  is  sudden  in  its  onset. 
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The  spasms  begin  usually  in  the  hand  and  forearm  muscles. 
The  wrist  is  flexed,  and  also  the  first  phalanges  ;  the  other 
phalanges  being  extended.  Spasm  occurs  also  in  the  thenar 
and  the  hypothenar  eminences,  so  that  the  thumbs  are 
adducted  to  the  middle  of  the  palm  and  generally  flexed,  and 
consequently  the  hands  are  cone-shaped  ;  this  action  being 
especially  produced  by  contraction  of  the  interossei,  lumbricales 
and  the  muscles  of  the  thumb  and  little  finger.  In  the  feet, 
the  ankle  is  also  flexed  and  pointed  downwards,  and  the  toes 
curled  up.  The  expression  of  the  feet  is,  however,  not  so 
marked  as  that  of  the  hands  (carpo-pedal  contractions). 
As  the  disease  becomes  more  marked,  the  elbows  are  flexed, 
and  the  arms  adducted.  This  is  in  accordance  with  the  law 
that  the  flexors  and  adductors  are  collectively  stronger  than 
extensors  and  abductors.  Occasionally,  spasms  extend  to  the 
muscles  of  the  trunk,  causing  opisthotonos,  or  to  those  of  the 
eyeballs  (squints). 

After  a  time,  variable  from  a  few  minutes  to  an  hour  or 
two,  the  spasms  relax  and  are  succeeded  by  an  interval  of  re- 
laxation, which  is  again  followed  by  a  return  of  the  paroxysms, 
usually  induced  by  some  stimulation,  such  as  irritation  of  a 
nerve,  or  of  the  muscles  themselves. 

The  above  is  a  short  sketch  of  the  characteristic  "attacks, 
but  some  further  details  are  necessary. 

The  chief  characteristic  of  the  muscles  themselves  is  their 
excitability  and  ready  response  to  electrical  stimuli.  Anodic 
closure  contraction  (ACC)  is  easily  obtained,  which  is  a  some- 
what rare  occurrence.  The  spasms  are  easily  induced  by 
pressure  or  irritation  applied  to  the  muscles  themselves,  or  to 
the  trunk  nerves  going  to  supply  them.  There  is  not  always 
an  interval  between  the  paroxysms  ;  the  muscles  may  relax, 
but  they  do  not  invariably  assume  their  normal  healthy  tone ; 
in  children,  indeed,  there  is  often  a  continuous  but  less  severe 
spasm.  The  paroxysms  then  may  be  said  to  remit,  but  not  to 
intermit.  The  contractions  in  themselves  are  not  usually 
painful,  but  pain  may  be  aflbrded  by  forcibly  trying  to  over- 
come the  spasms.  During  the  spasms,  however,  painful 
cramps  may  occur.    The  spasms  are  not  influenced  by  sleep. 
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The  intervals  between  the  attacks  vary  from  a  few  hours 
to  some  weeks. 

During  the  course  of  the  attack,  there  is  slight  febrility, 
and  also  some  slight  vaso-motor  disturbances  producing  sweats, 
and  an  almost  characteristic  local  oedema  on  the  backs  of  the 
hands  and  feet. 

Prognosis, — The  patients  recover,  as  a  rule.  The  disease, 
however,  tends  to  recur  after  apparent  perfect  recovery. 
Death,  if  it  should  occur,  is  due  sometimes  to  diarrhoea,  with 
which  the  disease  originated ;  in  other  cases  the  fatal  termina- 
tion appears  to  be  caused  by  exhaustion,  or  during  a  convulsion. 

Diagnosis. — From  Tetanus. — The  spasms  in  this  disease 
begin  in  the  muscles  of  the  jaws,  and  there  is  no  complete 
intermission  between  the  attacks. 

From  Hysteria. — Here  the  spasms  are  occasionally  uni- 
lateral ;  they  are  not  accompanied  by  pain,  and  can  be  easily 
overcome  when  the  patient's  attention  is  diverted. 

Treatment, — Check  the  diarrhoea,  and  treat  any  supposed 
causal  disease  or  condition,  such  as  rickets  or  prolonged  lacta- 
tion, on  general  grounds.  The  diet  should  be  simple,  nutritious, 
and  consist  mainly  of  liquids. 

Bromide  of  potassium  appears  to  be  the  best  remedy  to  arrest 
the  disease.  Other  drugs  with  good  reputations  ai'e.  Calabar 
bean,  cannabis  indica,  and  also  chloroform  inhalations. 

Electricity  (constant  current)  has  also  been  advocated ;  but, 
in  view  of  the  excessive  excitability  of  the  muscular  system, 
it  must  not  be  used  without  extreme  care, 

HYSTERIA 

Definition, — A  nervous  disease  characterised  by  convul- 
sive .seizures,  and  numerous  functional  disorders  of  the  mind 
and  bfxly.  The  patient  apparently  suffers  from  defective 
volition.  Wilks  has  described  it  as  'a  paralysis  of  the  will.' 
The  patient's  expression,  '  I  cannot  help  it,'  is  theoretically  a 
definition  of  the  di.sorder,  which  may  perhaps  be  regarded  as 
a  form  of  in. sanity. 

Causation.— («)  Predisposino  Causes. — Sex. — Tlie  great 
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majority  of  cases  are  females  ;  it  is  rarely  seen  in  men. 
Age. — It  is  most  frequent  from  the  advent  of  puberty  to 
the  twenty-fifth  year  of  age.  It  may,  however,  supervene 
earlier  or  later.  Heredity  is  often  strongly  marked,  either 
as  a  direct  transmission,  or  as  representing  some  neuropathic 
disorder  in  the  parents.  Condition  of  Life. — The  disorder 
is  far  more  frequent  in  single  women  belonging  to  the  idle  or 
luxui'iant  classes.  It  is  comparatively  rare  in  married  women, 
except  they  be  childless. 

(6)  Exciting  Cause. — So  far  as  the  paroxysms  are  con- 
cerned, mental  strain  and  excitement  are  the  principal  ex- 
citing causes,  e.g.  jealousy,  fright,  joy,  and  prolonged  mental 
exertion.  But  in  all  cases  it  is  probable  that  none  of  these 
causes  act  alone,  and  that  they  must  be  combined  with  failing 
health  and  debility.  Hence  diseases  of  the  ovaries,  and  uterine 
disorders,  have  been  regarded  as  exciting  causes.  It  is  more 
probable  that  they  act  as  such,  only  by  lowering  the  general 
bodily  health  in  those  women  who  have  an  unusually  excitable 
nervous  system. 

Pathology. — Ko  pathological  changes  are  known  beyond 
those  which  supervene  on  chronic  functional  disturbances. 

The  probability  appears  to  be  that  hysteria  is  due  to  some 
disturbance  in  the  higher  centres  of  the  brain,  a  disturbance 
which  does  not  necessarily  produce  microscopical  changes 
even,  but  by  which  the  will,  intellect,  and  the  emotional  or 
other  attributes  are  affected. 

Symptoms. — The  symptoms  may  be  grouped  into  two  dis- 
tinct categories,  viz.  :  («)  Paroxysmal  and  (6)  Simulative,  of 
certain  functional  disorders. 

(«)  The  paroxysmal  symptoms  are  principally  convulsive. 
The  convulsions  rarely  come  on  without  warning.  The 
patient  has  premonitory  symptoms,  such  as  a  sense  of  un- 
easiness or  tightness  at  the  chest ;  a  boring  pain  in  the 
forehead  (clavus)  ;  or  a  sensation  as  of  a  ball  rising  from  the 
epigastrium  or  iliac  regions  to  the  throat  (globus).  Occasion- 
ally an  attack  is  preceded  by  neglect  of  duties  ;  or  by  some 
strange  acti(jn  ;  or  by  an  alteration  of  temperament  altogether 
foreign  to  her  previous  disposition.     The  actual  paroxysm 
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itself,  however,  is  sudden.  She  fcills,  or.  rather  slides,  to  the 
ground,  or,  preferably,  on  to  some  comfortable  couch  or  chair  ; 
and  is  apparently  convulsed.  At  the  same  time  she  is  noisy 
v,-ith  shouts  or  screams.  She  is  not  entirely  unconscious,  but 
can  be  aroused  by  a  voice  of  authority  or  by  a  cold  douche. 
She  kicks  and  struggles  ;  the  muscles  throughout  the  body 
generally  are  convulsed,  or  at  least  it  is  very  unusual  for 
the  spasm  to  be  limited  to  one  limb  or  part.  She  possesses 
unusual  strength  ;  she  is  difficult  to  hold  :  first  one  set  of 
muscles  acting,  then  another,  producing  wild  and  varied 
movements.  She  has  an  altered  expression  of  face  ;  but  her 
features  are  never  grossly  distorted,  as  in  epilepsy.  Further, 
spasms  are  always  clonic,  or,  at  least,  rarely  tonic  ;  she  does 
not  injure  herself,  nor  does  she  foul  her  clothes  ;  the  pupils 
are  usually  dilated,  but  always  respond  to  light  ;  and  the 
respirations  continue  all  through  the  attack,  although  quick 
and  noisy. 

The  duration  of  the  seizure  is  irregular,  sometimes  lasting 
a  few  minutes,  in  other  cases  some  hours  ;  much  depending  on 
the  treatment  and  surroundings.  After  a  time  the  patient 
"becomes  less  violent  and  noisy,  and  gradually  recovers,  with, 
perhaps,  immoderate  laughter  or  sobbing.  Then  she  falls 
asleep  ;  and  after  an  hour's  quiet  slumber,  she  awakes,  feeling 
usually  better  than  ever.  The  attack  is  not  accompanied  by 
fever,  but  is  succeeded  by  a  copious  polyuria.  It  may  be  the 
chief  or  only  manifestation  of  the  disorder,  the  health  between 
times  being  good. 

(h)  The  simulative  symptoms  are  extremely  wide  and 
varied.  They  may  represent  diseases  of  almost  every  organ 
and  disturbance  of  every  function  of  the  body.  There  is  no 
order  in  their  appearance,  and  no  especial  frequency  of  one  set 
■of  .symptoms  over  any  other.  It  will,  therefore,  be  convenient, 
to  grf)up  the  .symptoms  on  an  anatomical  basis. 

(1)  Nc/n;oii,H  SijHtem. — Hypem-sthesia  is  a  frequent  sym- 
ptom. It  may  be  general  ;  or  it  may  be  local,  all'ccting  a  limb, 
or  a  mamma,  or  an  ovarian  region  ;  or,  again,  it  may  involve 
one  lateral  half  of  the  body,  or  the  lower  extremities  only. 
At  times  it  is  confined  to  the  abdominal  walls,  the  symptom 
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being  so  marked  as  to  simulate  acute  peritonitis.  Frontal 
headache,  and  pains  in  the  left  side  under  the  mamma  are, 
perhaps,  more  frequent  than  any  other  form.  Nor  is  this 
hypera3sthesia  limited  to  cutaneous  nerves.  Some  patients 
are  acutely  sensitive  to  noise,  light,  and  smells  ;  in  others, 
joint  pains  are  excessive,  and  are  increased  by  movements  or 
pressure. 

Similarly,  anesthesia  affects  different  parts.  It  frequently 
involves  one  half  of  the  body  (hemianfesthesia),  terminating 
abruptly  at  the  middle  line.  Or  it  may  be  limited  to  the  course- 
of  a  single  nerve,  cranial  or  spinal,  or  to  irregular  zones  and 
patches  corresponding  to  no  anatomical  distribution  of  nerve 
or  nerves.  In  some  instances  the  anajsthesia  is  so  profound  as 
to  allow  oE  severe  mechanical  irritation  or  injury  ;  in  others  it 
is  less  marked.  As  a  rule,  however,  it  is  more  intense  than 
in  cerebral  hemiansesthesia  ;  and  the  surface  temperature  of 
the  affected  side  is  reduced. 

Motor  paralysis  may  also  affect  any  part  of  the  body,  and 
to  any  extent.  As  in  the  affections  of  sensation,  it  may  in- 
volve a  lateral  half  of  the  body,  or  be  limited  to  the  legs  or 
to  one  limb  ;  but  the  muscles  of  expression  appear  to  escape. 
Paraplegia  is  most  common.  Joints  may  become  rigid  witb 
tonic  flexion.  The  muscles  do  not  waste,  although  they  become 
rigid  ;  and  there  are  no  bedsores  or  other  signs  of  trophic 
lesion  ;  nor  is  there  loss  of  control  over  the  sphincters. 

It  is  said  that  qualitative  electrical  changes  are  not  seen  ; 
but  certainly,  after  a  time,  degenerative  changes  do  occur  in 
the  helpless  muscles  ;  and,  eventually,  sclerotic  changes  occur 
in  the  cord.  Occasionally  an  hysterical  patient  will  complain 
of  tenderness  in  various  regions  of  the  spine,  accompanied  by 
occipital  headache,  or  pains  extending  to  the  aims,  round  the 
waist,  or  down  the  legs,  according  to  the  situation  of  the  spinal 
sensitiveness.  And  as  this  distribution  of  pain  corresponds 
with  the  anatomical  course  of  the  nerves  issuing  from  the- 
spine  at  the  seat  of  pain,  it  Avould  seem  probable  that  there  is,, 
in  such  cases,  a  pathological  change  in  the  cord  or  its  mem- 
branes which  we  have  as  yet  failed  to  recognise. 

In  some  instances  the  patient  may  be  mentally  in  default. 
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She  exaggerates  her  symptoms  ;  she  causes  high  thermo- 
metrical  observations  to  be  made ;  she  is  untruthful,  or 
thievish.  She  may  be  dull  and  apathetic  ;  or,  on  the  other 
hand,  boisterous  and  wild  in  spirits.  She  resorts  to  all  kinds 
of  mechanical  irritations  and  even  tortures  in  order  to  excite 
pity  and  solicitude  ;  and  is  not  infrequently  the  subject  of 
marked  delusions. 

(2)  G astro-intestinal  Caiial. — Here  there  is  the  widest 
extent  of  symptoms.  Some  have  imaginary  dysphagia  ; 
another  complains  of  epigastric  pain  and  tenderness.  Eruc- 
tations, flatulence,  rumblings  in  stomach,  constipation  or 
diaiThcea,  or  even  constant  vomiting,  may  all  be  the  subjects 
of  loud  complaint.  Indigestion  accompanied  by  spasms  and 
abdominal  distension  are,  perhaps,  the  most  frequent.  But 
with  all  these  conditions,  nutrition  does  not,  as  a  rule,  suffer ; 
the  patients  often  appear  plump  and  rosy.  Exception,  how- 
•ever,  must  be  made  to  those  cases  in  which  food  is  absolutely 
refused,  and  which  may  eventually  succumb  from  intense 
debility  and  emaciation  (anorexia  nervosa).  Also,  it  must  be 
remembered  that  hysterical  people  are  always  able  to  live  and 
thrive  on  a  very  scanty  diet  ;  and  their  appetites  are  not  only 
small,  but  depraved  ;  so  that  they  often  surreptitiously  devour 
coal,  slate-pencil,  or  disgusting  and  soiled  food. 

(3)  Respiratory  System. — Hysterical  aphonia,  in  all  degrees, 
is  common.  The  voice  fails  most  when  it  is  most  required. 
Under  other  conditions  the  patient  can  scream  or  shout  loud 
enough.  A  peculiar  harsh  cough,  or  bark,  is  common.  In 
others,  the  respirations  may  suddenly  be  accelerated  from  a 
normal  rate  to  sixty  or  seventy  per  minute,  but  without 
any  lividity  or  other  signs  of  dyspncea.  Laryngoscopic  and 
stethoscopic  examinations  fail  to  discover  any  lesions. 

(4)  Circulatory  System. — Under  this  heading  we  may 
notice  tumultuous  action  of  the  heart,  with  violent  and  dis- 
tressing pulsations  in  the  carotids  and  other  trunk  vessels  ; 
local  hypentmia  or  ischit-mia  ;  or  cedema  in  parts,  apparently 
not  dependent  on  any  obvious  lesion. 

(5)  Genito-urinary  Trad. — There  may  be  retention  of 
urine  and  also  suppression.    It  is  important  to  recognise  the 
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diflFerences  between  the  two.  After  a  paroxysm  there  is  a  large 
excretion  of  urine,  which  may  be  voided  in  due  course.  In 
others,  it  is  retained,  either  as  a  result  of  paralysis  of  the 
bladder  ;  or,  more  frequently,  probably  as  an  inducement  to 
vaginal  examination  and  catheterisation. 

On  the  other  baud,  the  excretion  of  urine  may  be 
diminished,  and  the  amount  of  urea  lessened.  This  condition 
is  frequently  associated  with  urgent  vomiting  or  refusal  of 
food,  two  circumstances  which  may  account  for  the  want  of 
kidney  secretion. 

Amongst  affections  of  the  genital  organs  may  be 
enumerated  amenorrhcea,  menorrhagia,  and  other  disturbances 
of  the  menstrual  function ;  also  hyperresthesia  of  the  vulva,  and 
nymphomania,  often  associated  with  indecency  or  onanism. 


In  addition  to  the  above,  there  is  a  type  of  hysteria  in 
which  the  convulsive  phenomena  are  much  more  sevei'e  and 
varied ;  the  condition  being  known  as  hysteria  major,  or 
hystero-ejnlepsy. 

The  attack  is  generally  induced  by  some  great  emotional 
disturbance  ;  and  when  well-marked,  there  is  rigidity  of  the- 
trunk  and  limbs,  alternating  with  the  wildest  movements,  the 
arras  and  legs  being  thrown  about  with  great  force,  and  th& 
head  violently  moved  from  side  to  side. 

The  onset  of  such  seizures  is  sudden,  and  is  marked  by 
loss  of  consciousness,  followed  by  tonic,  and  subsequently  by 
clonic,  muscular  spasms. 

To  this  succeeds  the  stage  of  co-oi-dinated  spasm,  in  which 
there  is  opisthotonos  ;  or  in  which  tlie  limbs  are  rigidly  ex- 
tended, or  the  arms  stiffly  abducted,  in  the  '  cruciform  '  attitude 
of  Charcot ;  or  in  which  there  are  various  complex  and 
violent  movements  and  contortions  of  the  body  generally. 
Respiration  is  irregular  and  stertorous. 

Finally,  the  third  or  emotional  stage  supervenes,  which  is 
characterised  by  wild  talking,  hallucinations,  and  the  as- 
sumption of  attitudes  or  expressions  of  joy,  anger,  fear,  or 
indecency. 
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This  variety  is  almost  always  attended  by  tenderness  in 
tlie  ovarian  i-egion,  pressure  over  which  organs  may  arrest,  or, 
on  the  other  hand,  induce  an  attack. 

Diagnosis. — The  hystei-ical  jaaroxysm  itself  is  not  difficult 
to  recognise.  Still,  it  may  be  confounded  with  (1)  Epilepsy. 
The  principal  points  of  difference  are  that  in  hysteria  the  onset 
is  expected  or  less  sudden  ;  there  is  some  obvious  exciting 
cause  ;  the  patient  never  injures  herself  when  she  falls  ;  she 
is  never  quite  insensible  ;  she  never  fouls  her  clothing  ;  the 
pupils  act  to  light ;  and,  finally,  the  paroxysm  itself  is  longer, 
and  more  disorderly  and  noisy. 

(2)  Injiammation  of  Brain  and  its  Meninges. — At  times 
the  diagnosis  is  most  difficult,  many  of  the  symptoms  of 
hysteria  being  also  met  with  in  meningitis.  In  meningitis  we 
find  a  high  temperature  (104°  or  more),  optic  neuritis,  and 
loss  of  pupil  reflex.  In  addition,  we  should  not  expect  to  see 
so  varied,  diverse  and  exaggerated  a  series  of  symptoms  as  in 
hysteria. 

(3)  Other  Lesions  of  the  Central  Nervous  System. — Cerebral 
hemianjesthesia  is  not,  as  a  rule,  so  profound  as  in  hysteria  ; 
nor  does  it  afifect  the  cranial  sensory  nerves  ;  also  on  account 
of  vaso-motor  paralysis,  the  temperature  of  the  afi'ected  side 
is  higher. 

Abdominal  rigidity  and  tenderness,  or  indeed  any  form  of 
tenderness,  may  be  overcome  by  attracting  the  patient's 
interest  to  some  other  symptom,  during  which  palpation  may 
be  practised  without  complaint. 

Muscular  rigidity  of  hysteria  is  an  early  symptom,  and  is 
never  followed  by  qualitative  electrical  changes  ;  but  it  occurs 
late  in  cerebral  or  spinal  cord  lesions.  In  the  hemiplegic 
rigidity  of  hysteria,  both  leg  and  arm  are  equally  affected  ; 
if  it  were  due  to  cerebral  disease,  the  arm  should  be  in- 
volved first  and  most  severely.  Further,  a  rigid  limb  iu 
hysteria  may  be  easily  flexed  if  the  patient's  attention  be 
diverted  to  some  other  channel. 

The  diagnosis  of  hysterical  aphonia  is  usually  at  once  set 
at  rest  by  galvanism. 

In  other  localised  symptoms  in  which  the  diagnosis  is 
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doubtful  from  the  likeness  they  may  bear  to  organic  disease, 
we  must  be  guided  by  the  aspect  and  surroundings  of  the 
patient,  by  the  irregularity,  and  inconsequent  and  inconsistent 
character  of  the  various  phenomena  produced.  The  patients 
complain  of  symptoms  of  which  we  may  almost  say  'They 
cannot  happen  ; '  and,  in  addition,  we  shall  sooner  or  later  be 
enlightened  by  some  boisterous  laughter,  or  by  aphonia,  or  by 
some  act  approaching  immodesty,  which  will  immediately 
reveal  the  true  nature  of  the  complaint.  In  addition,  we  find 
nervous  symptoms  come  on  suddenly,  and  as  suddenly  dis- 
appear, a  condition  which  can  only  occur  in  hysteria. 

Treatment. — (a)  During  the  Paroxysm. — The  patient 
should  be  placed  on  a  couch  or  bed.  Loosen  garments  and  all 
impediments  to  free  respiration.  Gentle  yet  firm  restraint 
may  be  necessary,  so  as  to  prevent  the  patient  doing  any 
injury.  The  vigorous  application  of  a  wet  towel  or  a  cold 
douche  to  the  face  and  neck  will  often  cut  short  the  paroxysm. 
So  far  as  our  observation  goes,  such  treatment  acts  by 
inducing  a  deep  series  of  inspirations,  so  that  the  circulatory 
functions  are  restored.  Inhalations  of  ammonia  have  a 
similar  elfect.  The  idea  that  an  hysterical  attack  is  due  to 
wilful  viciousness,  is  not  only  wrong,  it  is  cruel ;  yet  firmness 
of  manner  by  medical  attendant  and  friends  is  essential. 
Treatment  which  tends  to  coarseness  or  severity  should  be 
avoided,  notwithstanding  its  advocacy  by  some  authors. 

{b)  The  Hysterical  Condition  requires  more  general 
treatment.  Tlie  first  indication  consists  of  obedience  to  the 
rules  of  health.  A  projDer,  simple,  and  digestible  dietary 
should  be  enforced.  The  patient  sliould  keep  regular  hours, 
and  should  avoid  heated  rooms,  and  ail  tendencies  to  dissipa- 
tion or  unhealthy  excitement.  The  bowels  and  other 
emunctories  must  be  carefully  regulated.  Exercise  and 
healthy  amusements  are  very  essential.  Bej-ond  this  M'e 
should  treat  the  mental  condition.  Gain  the  patient's  con- 
fidence ;  it  is  wrong  to  sneer  at,  or  make  light  of  her  ailments. 
AVe  should  impress  upon  her  the  necessity  of  carrying  out  our 
orders,  and  tliat  she  can  be  cured  by  her  own  resolution  to 
obey. 
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Paralytic  affections  are  usually  quickly  cured  by  galvanism 
or  faradic  current.  The  application  of  various  metals  (Burg's 
treatment)  to  a  paralysed  or  an  amesthetic  limb  is,  at  times 
followed  by  astonishing  results.  Some  physicians  have  made 
light  of  such  treatment,  and  have  suggested  that  discs  of 
leather  or  potato  would  produce  equally  good  results.  Possibly 
so.  We  can,  however,  only  speak  of  our  own  experience. 
We  have  seen  various  forms  of  motor  and  sensory  paralysis 
cured  in  a  few  hours  from  the  application,  in  some  cases  of 
gold,  and  in  others  of  silver  coins  to  the  affected  limb  or  part. 
Xot  only  is  ana3Sthesia  cured,  but  the  motor  power  has  also 
been  restored.  Nor  has  the  relief  been  affected  at  the  expense 
of  a  similar  paralysis  transferred  to  other  parts.  How  this 
procedure  acts,  is  at  present  beyond  our  knowledge.  Probably 
some  strong  mental  impulse  is  stimulated  by  the  gold  and  silver 
coins,  since  a  bangle  or  other  article  of  jewelry  will  produce  a 
like  effect.  The  influence  of  fright,  or  of  some  prospective 
joyous  meeting,  or  of  witnessing  some  exciting  procession  or 
spectacle,  will  sometimes  cure  paralysed  limbs  and  vision,  the 
stimulus  acting  probably  by  the  same  channel  as  Burg's  metal 
discs. 

One  of  the  most  difficult  conditions  to  treat,  is  emaciation 
due  to  the  obstinate  refusal  of  food.  The  Weir-Mitchell 
treatment  succeeds  best.  The  patient  should  be  kept  isolated 
and  quiet.  She  should  have  one  or,  at  most,  two  attendants. 
She  should  be  allowed  perfect  rest,  bodily  and  mentally.  The 
palsied  and  wasted  muscles  should  be  treated  daily  by  massage 
or  by  electricity.  Food  should  be  given  at  fixed  and  regular 
intervals ;  the  amount  of  food  being  small  at  first,  and  gradually 
increa.sed.  After  a  few  weeks,  the  mental  condition  returns 
to  a  healthy  state,  the  muscles  develop,  and  the  general 
appearance  of  the  body  becomes  plump  and  well -nourished. 

As  regards  medicine.s,  valerian,  assafu'tida,  and  other 
offensive-smelling  drugs  have  been  advocated.  Beyond  their 
antispasmodic  effects,  we  doubt  if  they  afford  any  real  benefit 
in  the  hysterical  state.  We  much  prefer  the  exhibition  of 
tonics,  .such  as  iron,  quinine,  and  arsenic.  Bromides,  again, 
have  been  advocated,    Tliey  are  valuable  when  an  impending 


778     FUNCTIONAL  DISORDERS  OF  NERVOUS  SYSTEM 


paroxysm  is  feared  ;  but  continued  for  any  length  of  time,  they 
do  more  harm  than  good,  owing  to  the  pustular  eruption 
which  may  follow,  this  acting  as  a  factor  in  continuing  the 
hysterical  condition. 

Treat  vomiting,  constipation,  and  any  other  functional 
disorder  on  general  principles.  Gowers  strongly  advocates 
the  subcutaneous  injection  of  apomorphia  (gr.  J^)  for  the  relief 
of  the  pai'oxysmal  spasms. 

CATALEPSY 

This  condition  often  occurs  in  hysterical  subjects,  and,  as 
such,  is  symptomatic  of  the  hysterical  condition. 

But  it  may  supervene  in  patients  who  have  never  suffered 
from  hysteria,  although  there  is  always  a  history  of  some 
neurosis. 

The  exciting  cause  of  the  attack  is  generally  some  severe 
fright,  or  religious  fervour,  or  other  emotional  disturbance. 
It  may  also  be  induced  in  hysterical  subjects  by  a  sudden 
noise,  a  bright  light,  or  by  persistently  gazing  at  some  fixed 
object. 

The  chief  symptom  appears  to  be  loss  of  voluntary  move- 
ment, with  some  retention  of  muscular  power.  If  an  arm,  for 
example,  be  raised  by  an  attendant,  the  patient  at  first  resists, 
then  gradually  yields,  so  that  the  limb  can  be  placed  in  any 
position,  in  which  it  remains  for  some  time,  and  then 
gradually  falls  to  the  couch  by  gravity.  This  condition,  first 
of  rigidity,  then  of  yielding,  suggests  the  appearance  as 
though  the  limbs  were  made  of  wax — hence  the  term  Jlexi- 
bilitas  cerea. 

Other  symptoms  wliich  accompany  the  above  are,  slow 
breathing,  a  weakened  action  of  the  heart,  and,  occasionally, 
complete  anicstliesia  and  loss  of  reflex  movements.  The  last 
symptoms,  however,  are  by  no  means  constant,  and  may  even 
be  reversed. 

Treatment. — Gowers  recommends  that,  during  the  attack, 
attempts  should  be  made  to  rouse  the  patient  by  external 
stimulation,  such  as  cold  douches,  snuff,  itc.    Faradism  is 
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especially  useful.  It  should  be  applied  to  a  limb  or  the  back,, 
a  gentle  current  being  used  at  first. 

During  the  intervals  between  the  attacks,  the  treatment 
is  that  of  hystei-ia.  (See  Gowers,  'Diseases  of  Nervous 
System.') 

NEURASTHENIA 
Definition. — Defective  nerve  strength. 

This  condition  occurs  most  frequently  in  men,  especially 
those  who  follow  active  mental  employments. 

It  is  characterised  by  a  want  of  nervous  energy,  owing  to 
which  there  is,  besides  other  symptoms,  an  inability  to  engage 
in  any  work  or  occupation.  The  patient  also  complains  of 
want  of  sleep  ;  his  eyesight  fails  ;  the  pulse  and  respirations 
are  feeble,  consequently  he  sufl'ers  from  cold  feet,  chilblains- 
and  other  symptoms  of  defective  circulation  ;  and  his  breath- 
ing is  shallow  or  sighing.  He  has  no  appetite,  and  conse- 
quently loses  flesh.  He  is  liable  to  excessive  flushings  of  the 
face,  or  to  bodily  sweats  ;  but  other  secretions  are  usually 
scanty,  and  hence  there  is  constipation.  Tender  points  are 
complained  of  in  the  spine,  or  scalp,  or  along  the  gums ;  and 
various  neural gise  are  frequent. 

In  one  case  the  sufferer  has  a  morbid  fear  when  walking 
in  a  crowded  street,  or  has  an  insuperable  dread  of  being  in 
narrow  closed  places  (claustrophobia).  Hence  he  cannot  travel 
by  rail  ;  he  dreads  to  enter  a  Lift  ;  and  avoids  even  a  naiTOw,, 
walled  passage. 

In  another  instance  the  patient  fears  that  he  may  commit 
some  act,  or  express  some  thoughts,  which  would  cause  him 
irretrievable  disgrace.  Or  he  dreads,  though  engaged,  to 
enter  matrimony,  owing  to  some  fancied  defect  of  sexual 
power. 

Other  cases  present  many  of  the  various  symptoms  and 
mental  conditions  which  are  associated  with  confirmed  hypo- 
chondriasis or  hysteria. 

There  is  no  actual  structural  disease,  yet  the  condition  is 
one  of  great  distress,  and  of  some  gravity.  Although  the 
patient  tries  to  overcome  his  weakness,  and  docs  not  apjoeal 
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for  sympathy,  but  rather  hides  his  troubles,  he  may,  after  a 
time,  become  so  morbidly  depressed  and  miserable  as  to 
require  restraint.  Cases  even  present  symptoms  of  confirmed 
insanity,  with  a  suicidal  tendency. 

Treatment. — Absolute  and  prolonged  mental  rest  is  the 
only  useful  treatment.  A  long  ship-voyage  is  best.  No  drugs 
are  of  the  least  avail ;  and  narcotics  must  be  strictly  forbidden. 
Beyond  this,  a  good  or  generous  dietary  and  amusing  occupa- 
tions are  requisite. 

The  patient  should  be  firmly  convinced  that  he  ^vill 
4-ecover,  and  he  will  then  probably  do  so. 
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A  BDOMEN,  anatomy  of,  200 

Abdominal     aneurysm,      461  ; 
typhus,    122  ;  tuberculosis,   263 ; 
tumours,  266 
Abductors  of  vocal  cords,  paralysis 
of,  666 

Abortion  in  lead  poisoning,  484 
Abscess  of  brain,  610 ;  of  kidney,  544  ; 

of  liver,  169,  274  ;  of  spleen,  498 
Accentuation  of  heart  sounds,  396 
Acid,  fluoric,  in  goitre,  509  ;  nitric,  as 

test  for  albumin,  526 ;  picric,  as  test 

for  albumin,  527 ;  for  sugar,  529 ; 

uric,  test  for,  531 
Acme  in  fever,  91 
Acquired  syphilis,  173 
Acupuncture  in  lumbago,  77 
Acute  articular  rheumatism,  57 
Acute  hepatitis,  274 
Acute  miliary  tuberculosis,  370 
Addison's  disease,  509 
Adductors  of  vocal  cords,  paralysis  of, 

666 

Adeno-carcinoma,  37 
Adhesions,  pleuritic,  385 
jEgophony,  319 
jEsthesiometer,  584 
etiology,  2 
Ague,  148 

Ague-cake,  151,  499 
Ailments,  definition  of,  2 
Albumin  in  the  urine,  517  ;  tests  for, 
526 

Albuminuria,  causes  of,  517 
Albuminuric  retinitis,  541 
Alcoholic  i>aralysia,  723 
Alcoholism,  acute,  487  ;  chronic,  492 
Algide  stage  of  cholera,  158 
Alkalinity  of  urine,  516 


Alveolar  Sarcoma,  40 

Amoeba  in  dysentery,  167 

Amorphous  urates,  519 

Amphoric  respiration,  316 

Amyloid  degeneration,  24 ;  of  kidney^ 
545  ;  of  liver,  280 ;  of  spleen,  500 

Amyotrophic  lateral  sclerosis,  703 

Aneemia,  474  ;  idiopathic,  476 ;  in  peri- 
carditis, 412  ;  pernicious,  476  ;  pri- 
mary, 475 ;  secondary,  475 

Ancesthesia,  584 

Analgesia,  585 

Anasarca,  28 

Aneurysm,  455 ;  abdominal,  461 ;  of 
arch,  456 ;  of  coeliac  axis,  462 ;  of 
heart,  440  ;  of  superior  mesenteric, 
462 ;  thoracic,  456 

Angina  pectoris,  445 

Animal  parasites  as  causes  of  disease, 
11 

Ankle  clonus,  591 

Anodal  closure  contraction,  596 

Anorexia  nervosa,  773 

Anosmia,  650 

Anthrax,  184 

Antiphlogistic  treatment,  19 
Aorta,  arch  of,  391 ;  aneurysm  of,  456- 
Aortic  disease,  murmurs    of,    400 ; 
notch,  409  ;  regurgitation,  420 ;  ob- 
struction, stenosis,  419 
Apex  beat,  393 
Aphasia,  744 
Aphonia  cloricorum,  827 
Apoplexy,  cerebral,  617  ;  pulmonary, 

848  ;  of  spleen,  497 
Argyll-Robertson  pupil,  697 
j   Arsenic  in  ague,  151  ;  in  Hodgkin's 
j      disease,   608;  in  leucocythoBmia, 
I  482 
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Arterial  pulse,  405  ;  tension,  408  ;  in 
nepln-itis,  535,  541 ;  in  angina  pec- 
toris, 447 

Arteries,  inflammation  of,  452 ;  degen- 
eration of,  453 ;  cerebral,  throm- 
bosis o£,  612 

Arteritis,  452 

Ai-tery  of  cerebral  bfemorrliage,  581, 
618 

Ai-thritis  deformans,  70,  72 ;  in  acute 
rheumatism,  59  ;  gonorrhoeal,  71 ; 
rheumatoid,  72 ;  tabetic,  697 

Ascaris  lumbricoides,  801 

Ascites,  254 

Asiatic  Cholera,  156 

Asphyxia,  15 ;  local,  466 

Aspiration  in  pericarditis,  413 ;  in 
pleurisy,  884 

Asthma,  339  ;  hay,  341 

Ataxy,  cerebellar,  579 ;  hereditary, 
699 ;  locomotor,  695 

Atelectasis  pulmonum,  377 

Atheroma,  453 

Athetosis,  588,  706 

Atonic  dyspepsia,  232 

Atroi)hy,  21 ;  of  liver,  271 ;  of  liver, 
acute  yellow,  273 ;  of  liver,  cirrhotic, 
276 ;  of  liver,  from  perihepatitis, 
271 ;  of  liver,  simple,  271 ;  of  skin, 
583  ;  optic,  653  ;  progressive  mus- 
cular, 692 

Attitudes  in  hysteria,  774 

Auditory  nerve,  lesions  of,  662 

Auditory  vertigo,  663 

Aura  of  epilepsy,  749 

Auricular  systolic  murmur,  399 

Auscultation,  314;  immediate,  314; 
mediate,  814 ;  of  chest,  814 ;  of 
cough,  315 ;  of  heart,  894  ;  of  voice, 
315 

Auscultatory  percussion,  820 
Autogenetic  poisons,  9 


BACILLUS    lepras,    171  ;  tuber- 
culosis, 44 
Bacteriology,  10 

Bands,  intestinal  obstruction  by,  242 
Basedow's  disease,  443 
Baths  in  typhoid  fever,  180 
Bell's  palsy,  650 

Bile  acids  in  urine,  tests  for,  529  ; 

ducts,  obstruction  of,  288  ;  pigment 

in  urine,  tests  for,  529 
Bilharzia  hrematobia,  525 
Biliary  calculi,  291 ;  colic,  290 
Bilious  temiieranient,  G 
lilaclt  vomit  in  yellow  fever,  162 
Blood,  diseases  of,  471 ;  Klaria  in, 


804,  566 ;  in  pleural  cavity,  383 ; 

vomiting  of,  in  gastric  ulcer,  228; 

in  liver  disease,  277  ;  in  urine,  521 
Blood-casts,  523 
Blood-vessels,  diseases  of,  452 
Blue  line  in  plumbism,  483 
Bones,  bending  of,  in  rickets,  80 
Borborygmi  in  dysentery,  108 
Bothriocephalus  latus,  298 
Boulimia,  234 
Bowels,  diseases  of,  238 
Bradycardia,  393,  667 
Brain,  abscess  of,  610 ;  anatomy  of, 

569;  diseases  of,  599;  diseases  of 

vessels,  612,  615 ;   gunmaa,    627 ; 

hfemorrhage,  617  ;  hydatid,  628  ; 

sclerosis,    640 ;     softening,    610 ; 

tubercle,  627  ;  tumours,  626 
Breast-pang,  445 

Breath  sounds,  abnormal,  316,  321 ; 

normal,  815,  821 
Breathing,  amphoric,  816  ;  bronchial, 

315  ;     cavernous,   316 ;  Cheyne- 

Stokes,  667 ;  jerky,  816  ;  tubular, 

316 ;  vesicular,  315 
Bright's  disease,  533  ;  urine  in,  543 
Bristle  bacillus,  764 
Bronchi,  dilatation  of,  337 ;  diseases 

of,  330  ;  length  of,  807 
Bronchial  breathing,  815 
Bronchiectasis,  835,  337 
Bronchitis,  330  ;  acute,  830  ;  chronic, 

334  ;  dry,  836  ;  foetid,  835  ;  plastic, 

336 

Bronchophony,  818 

Broncho-pneunionia,  854 

Bronchorrhoea,  835 

Bronzed  skin,  510 

Brow-ague,  728 

Brown  induration,  27,  424 

Bruit  d'airain,  820 ;  in  pneumothorax, 

889 ;  de  pot  fele,  813 
Bubo,  in  typhus,  184  ;  in  sj'philis,  174 
Bubonic  typhus,  184 
Bulbar  paralysis,  642 
Burg's  treatment  in  hysteria,  777 


CACHEXLV,  cancerous,  35  ;  ma- 
larial, 151 
CiBcum,  anatomy  of,  109  ;  inflamma- 
tion of,  261 
Calcareous  degeneration,  25 
Calcification,  25  ;  of  trichina  capsules, 
803 

Calculus,  biliary,  291 ;  renal,  554 
Calorific  centre,  00 
Cancer,  83  ;  adenoid,  87  ;  colloid,  37  ; 
common  features  of,  34  ;  hai-d,  36 ; 
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of  heart,  441 ;  of  kidney,  549  ;  of  | 
liver,  282 ;  of  lung,  371 ;  of  media-  j 
stinum,   449 ;   medullary,  3G ;  of 
peritoneum,  259  ;  scirrlius,  36  ;  soft, 
36 ;  of  stomach,  225  ;  villous,  36 

Capillary  pulsation,  420 

Capsule,  internal,  anatomy  of,  573 

Capsules,  supra-renal,  anatomy  of,  ; 
496  ;  disease  of,  509 

Carbonate  of  lime  in  urine,  521 

Carbuncle  in  diabetes,  86 

Carcinoma,  33 

Cardiac  murmurs,  397 

Carpo-pedal  contractions,  768 

Caseation  of  tubercle,  45 

Casts,  blood,  523 ;  epithelial,  523 ; 
fatty,  524  ;  granular,  524 ;  hyaline, 
523 ;  lardaceous,  524  ;  mucous,  524  ; 
renal,  528 

Catalepsy,  778 

Cataract  in  diabetes,  86 

Catarrhal  jaundice,  286  ;  pneumonia, 
354 

Cavernous  breathing,  316 

CerebeUmn,  lesions  of,  579 

Cerebral  arteries,  embohsm  of,  612  ; 
thrombosis  of,  612  ;  hfemon-hage, 
617 ;  artery  of,  581, 618 ;  meningitis, 
simple,  599 ;  tubercular,  604 ; 
sinuses,  thrombosis  of,  615 

Cerebro-spinal  fever,  164 

Cestoda,  296 

Chancre,  hard,  or  Hunterian,  174 
Charcot's  joint  disease,  75  (see  also 

Locomotor  Ataxia,  697) 
Chest,  exploration  of,  310 
Cheyne-Stokes  breathing,  667 
Chiasma,  optic,  lesions  of,  653 
Chicken-pox,  107 
Chlorides  in  urine,  532 
Chlorosis,  477 

Cholera,  156 ;  bacillus  of,  157 
Chorea,  756  ;  hemi-,  758  ;  partial,  760  ; 

post-hemiplegic,  588 
Chronic  articular  rheumatism,  66; 

interstitial  pneumonia,  356 
Chylnria,  304,  566 
Cirrhosis,  of  liver,  276 ;  of  lung,  856 
Claustrophobia,  779 
Clavns,  770 

Clergyman's  sore  throat,  327 
Climate  as  a  cause  of  disease,  4 ; 
cure,    19 ;    in   asthma,  340 ;  in 
Bright's  disease,  543 ;  in  bronchitis, 
336;  in  phthisis,  3(18 
<^'lonic  spasm,  'iHH 

f.'lothing,  disinfection  of,  in  specific 

fevers,  99 
Codeia  in  diabetes,  87 


Coffee-ground  vomit,  223 

Colchicum  in  gout,  56 

Cold  bath  in  typlioid  fever,  130 

„    stage  in  ague,  149 ;  in  cholera, 

158 

Colic,  253 ;  biliary,  290 ;  intestinal 

253  ;  lead,  483  ;  renal,  556 
Collapse  in  cholera,  158 ;  of  lung, 

376 

Collapsing  pulse,  409,  420 

Colloid  cancer,  37 

Colon,  anatomy  of,  199 

Columns  of  spinal  cord,  671 

Coma,  15  ;  apoplectic,  622  ;  epileptic, 
623  ;  diabetic,  85, 87,  623 ;  of  opium 
poisoning,  623  ;  urtemic,  560,  622 

Comma  bacillus  of  cholera,  157 

Compensatory  breathing,  316,  321 

Compression,  of  brain,  623 ;  of  spinal 
cord,  711 

Concretions,  biliary,  290 ;  urinary, 
554 

Configuration  in  rickets,  81 
Confluent  small-pox,  101 
Congenital  heart  disease,  442 ;  sy- 

phihs,  180 
Congestion  of  liver,  271 ;  of  lungs, 

343 

Conjugate  deviation,  589,  637 
Consolidation  of  lung,  phthisical,  361 ; 

pneumonic,  348 
Constipation,  250  ;  in  chlorosis,  479 

Consumption,  360 

Contagion,  11 ;  of  hydrophobia,  187 ; 

of  phthisis,  361 ;  of  syphilis,  173 
Continuous  current,  594 
Convolutions  of  brain,  569  et  seq. 
Convulsions,  587,  755  ;  epileptic,  749  ; 

hysterical,  770 ;  hydrophobic,  188 ; 

infantile,  755 ;  urasmic,  5(50,  622 
Copaiba  in  bronchorrhoea,  337 
Copper  test  for  sugar,  528 
Cord,  spinal,  diseases  of,  670 
Corpora  Quadrigemina,  572;  lesion 

of,  579 
Cortical  motor  area,  570 
Cough,  auscultation  of,  319 
Cracked-pot  sound,  313 
Cremasteric  reflex,  593 
Crepitation,  317  ;  rudux,  383 
Crises  gastriqucs  in  locomotor  ataxia, 

090 
Crisis,  13,  91 
Crossed  hemiplegia,  639 
Croup,  false,  328 ;  membranous,  142 
Croupous  pneumonia,  347 
Cnicifonn  attitude,  774 
Curative  treatincnt,  1H 
Currents,  eleclricul,  594 
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Curschmanu's  spirals,  340 
Cyanosis  in  congenital  heart  disease, 
443 

Cylindroma,  40 
Cynanche  parotidea,  118 
Cyrtometer,  320 
Cystine,  520  ;  calculus,  555 
Cysts,  hydatid,  283,  298 ;  renal,  541 ; 
pancreatic,  294 


DALKYMPLE'S  sign,  444 
Dance,  St.  Vitus's,  756 
Daughter-cysts,  300 
Deafness,  662 
Death,  causes  of,  14 
Deep  reflexes,  590 

Defoi-mity  of  chest  in  mediastinal 
tumour,  451 ;  in  rickets,  81 

Degenerations,  28 ;  amyloid,  24 ; 
arterial,  453  ;  calcareous,  25  ;  fatty, 
23 ;  pigmentary,  27 ;  of  spinal 
cord,  693  ;  Wallerian,  24,  673,  721 

Delirium,  in  chorea,  760 ;  in  peri- 
carditis, 411 ;  in  pneumonia,  350  ; 
in  typhus,  132 ;  tremens,  487 

Dengue,  138 

Dentition,  195,  196 

Deposits  in  urine,  519 

Desquamation  in  measles,  116 ;  in 
scarlet  fever,  109 

Deviation  of  eyes,  conjugate,  589 

Diabetes  insipidus,  88  ;  mellitus  83 ; 
diet,  86 ;  lipsemia  in,  84 ;  treat- 
ment, 86 

Diabetic  coma,  85,  87,  623 

Diagnosis,  16 

Diagnostic  signs,  16 

Diapedesia,  30 

Diarrhoea,  247 

Dicrotic  pulse,  408  ;  wave,  409 
Digestion,  diseases  of  the  organs  of,195 
Digitalis  in  heart  disease,  430 
Dilatation  of  aorta,  455 ;  of  heart, 

436 ;  of  oesophagus,  214  ;  of  stomach, 

228 

Diphtheria,  142 

Disease,  1 ;  causation  of,  2 ;  definition 
of,  1 ;  Addison's,  509  ;  Basedow's, 
443 ;  Bright's,  533 ;  Friedreich's, 
699;  Graves's,  443;  Hodgkin'a, 
501 ;  Meniere's,  663  ;  Eaynaud's, 
466 ;  symptoms  of,  12  ;  signs  of, 
12  ;  woolsorters',  184 

Disinfection  of  room,  100 

Dislocations  of  joints,  in  gout,  51 ;  in 
locomotor  ataxia,  697 ;  in  rheu- 
matoid arthritis,  74 


Disorders,  definition  of,  2 

Disseminated  sclerosis,  644 

Double  quartan  ague,  150;  tertian 
ague,  150 

Dropped  foot,  722 

Dropped  wrist,  484,  722 

Dropsy,  28 ;  general,  28 ;  in  heart 
disease,  419  et  seq. ;  in  kidney 
disease,  535,  537,  542 ;  local,  28 

Ductless  glands,  diseases  of,  495 

Ductus  arteriosus,  391 ;  in  malfor- 
mations, 442 

Dulness,  hepatic,  270 ;  pericardial, 
394 

Duodenum,  anatomy  of,  198 
Dyscrasia,  10 
Dysentery,  166 

Dyspepsia,  230;  atonic,  232;  of  or- 
ganic disease,  234 
Dysphagia,  214 


"PCHINOCOCCUS,  300 

-LJ    Eclampsia,  755 ;  m-semic,  560 

Effusion,  pericardial,  411 ;  pleuritic,. 

383 

Electrical  reactions,  594 

Electrolysis  in  aneurysm,  460 ;  in 
hydatid  cyst,  284 

Elephantiasis  Graacorum,  170 

Embolism,  465 ;  cerebral,  in  endo- 
carditis, 415,  417 

Emphysema,  873 

Empiricism,  20 

Emprosthotonos,  765 

Empyema,  386 

Encephalitis,  610 

Encephaloid  cancer,  86 

Endoarteritis,  452 

Endocarditis,  acute,  413;  in  chorea, 
759  ;  in  rhemnatism,  61 ;  in  scarlet 
fevei-,  111 ;  septic,  416  ;  ulcerative, 
416 

Endoneuritis,  720 

Endophlebitis,  470 

Eneraata  in  constipation,  253 ;  in 
dysentery,  170 ;  in  obstniction  of 
bowels,  246 ;  in  typhoid  fever,  130 

Engorgement  stage  in  pneumonia, 
848 

Enteric  fever,  122 

Enteritis,  238  ;  acute,  288  ;  chronic,. 
239 

Epidemic  oerebro-spinal  meningitis^ 

164;  influenza,  138;  roseola,  117 
Epigastric  reflex,  593 
Epilepsy,  747  ;  Jaclcsouian,  754 
Epiphyses  of  bones  in  rickets,  79 
Epithelioma,  35 


INDEX 


785 


Eqninia,  183 
Eraptions,  specific,  98 
Erysipelas,  153 

Erythema  nodosum  in  rheumatism,  62 
Estimation  of  urea,  530 
Examination  of  abdomen,  266 ;  of 

lungs,  320 
Excavation  of  lungs  in  phthisis,  362 
Exciting  causes  of  disease,  2,  7 
Exophthalmic  goitre,  448 
Exophthalmos  in  Graves's  disease, 

444 

Expectant  treatment,  18 

Eyes,  conjugate  deviation  of,  589 

FACIAL  nerve,  lesions  of,  659 
Faecal  accumulation,  252 
Faeces  in  jaundice,  285,  286 
Falling  sickness,  747 
False  croup,  328 
Famine  fever,  137 
Faradic  current,  594 
Farcy  buds,  183 
Fat  embolism,  465 

Fatty    degeneration,  23;   of  heart, 

438 ;  of  liver,  279 
Fatty  infiltration,  489 
Fehhng's  test  for  sugar,  528 
Fermentation  test  for  sugar,  527 
Festination,  762 
Fever,  90 ;  varieties  of,  98 
Fibres,  elastic,  in  sputum,  363 
Fibrillar  twitchings,  694 
Fibroid  phthisis,  856 
Field  of  vision,  652 
Fifth  nerve,  lesions  of,  657  ;  neuralgia 

of,  734 

Filaria  sanguinis  hominis,  304 ;  in 
elephantiasis,    304 ;    in  chyluria, 
304, 566 
Fistula,  anal,  in  phthisis,  867 
Fit,  epileptic,  749 ;  hysterical,  770 
Flexibilitas  cerea,  778 
Floating  kidney,  552 
Floccitatio  in  typhus,  182 
Foramen  ovale,  potency  of,  442 
Fortification  figures,  742 
Fourth  nerve,  lesions  of,  650 
Fremitus  friction,  811  ;  vocal,  811 
Friction,  pericardial,  411 ;  pleuritic, 
382 

Friedreich's  disease,  699 
Front  tap  contraction,  592 
Frontal  convolutions,  570 
Fumigation,  calomel,  in  syphilis,  178 
Functional  disorders,  3 
Functions  of  brain,  localisation,  577 
Fungus  of  thrush,  202 


GAIT,  ataxic,  697 ;  in  paralysis 
agitans,  762  ;  in  pseudo-hyper- 
trophic  paralysis,  716;  in  rickets, 
81 

Gall  bladder,  distension  of,  290  situa- 
tion of,  270 

Gall  stones,  attack  of,  292  ;  composi- 
tion of,  291  ;  obstruction  of  intes- 
tines by,  243 

Galvanic  current,  594 

Gangrene,  32  ;  dry,  32  ;  of  lung,  358 
senile,  32 

Gastralgia,  236 

Gastric  cancer,  225  ;   catarrh,  234  ; 

crises,  696  ;  ulcer,  221 
Gastritis,  219 

Gastrostomy  in  oesophageal  obstruc- 
tion, 216 

General  paralysis  of  the  insane,  647 

German  measles,  117 

Giant  cells  iu  tubercle,  45 

Giddiness,  auditory,  663 

Girdle  pain,  585  ;  in  locomotor  ataxia, 

696  ;  in  myelitis,  680,  683 
Glanders,  182 

Glands,  ductless,  diseases  of,  495 ; 

mesenteric  tuberculosis  of,  263 
Glass-pox,  107 
Glioma,  627 
Globus  hystericus,  770 
Glossitis,  205 

Glosso-labio-laryngeal  palsy,  642 
Glosso-pharyngeal  nerve,  lesions  of, 
664 

Glossy  skin,  583 ;  in  neuritis,  722  ;  in 

rheumatoid  arthritis,  74 
Glycogenic    function    of    liver  in 

diabetes,  84 
Glycosuria,  84  ;  in  angina,  518  ;  in 

gout,  55  ;  in  sjrphilis,  518 
Gmelin's  test,  529 
Goitre,  507  ;  exophthalmic,  443 
Gonorrhoeal  arthritis,  71 
Gout,  48;  causation  of,  48;  compli- 
cations of,  53  ;  diagnosis  of,  55  ; 

definition  of,  48 ;  pathology  of,  50 ; 

symptoms  of,  52  ;  treatment,  56 
Granular  kidney,  540 
Graves's  disease,  443 
Green  sickness  (see  Chlorosis,  477) 
Grey  tubercle,  44 
Guaiacum  test  for  blood,  682 
Gnarana  in  headache,  741 ;  in  megrim, 

744 

Gumma,  40 ;  changes  in,  41 

Gums,  blue  lino  (lead),  483 ;  (mercury), 

486;  spongy  in  scurvy,  478 
Gurgling  in  'lyphoid  fever,  125  ;  idles 

322 
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H^MATEMESIS,   217;    in  cir- 
rhosis, 277 ;  in  gastric  cancer, 
227 

Hffimatinuria,  565 

Hcematuria,  563 ;  from  bilharzia,  559 ; 
in  renal  calculus,  556 ;  in  renal 
cancer,  549 

Htemic  murmurs,  402 

Hemoglobinuria,  liaroxysmal,  565 

Hsemoptysis,  345  ;  in  phthisis,  363 

Hiemorrhage,  cerebral,  617 ;  in  aneu- 
rysm, 459  ;  in  Bright's  disease,  535  ; 
in  intussusception,  242 ;  in  leucocyt- 
hoemia,  481 ;  in  purpura,  471 ;  in 
scurvy,  473  ;  in  typhoid  fever,  127  ; 
in  whooping  cough,  121 ;  into  me- 
dulla, 624 ;  into  pons,  624 ;  into 
spinal  cord,  709  ;  pulmonary,  363 ; 
retinal,  481,  535,  541 

Hands  in  myxoedema,  505 

Haut  mal,  749 

Hay  asthma  or  fever,  341 

Head,  conjugate  deviation  of,  590 ; 
enlargement  of,  in  hydrocephalus, 
633  ;  in  rickets,  81 

Headache,  737;  sick  (see  Megrim), 
741 

Health,  definition  of,  2 

Hearing,  tests  for,  662 

Heart,  anatomy  of,  390 ;  aneurysm  of, 
440 ;  cancer  of,  441 ;  degenerations 
of,  438  ;  development  of,  392 ;  dila- 
tation of,  436 ;  diseases  of,  410 ; 
examination  of,  392  ;  fatty  degene- 
ration of,  438  ;  fatty  infiltration  of, 
438  ;  frequent  action  of,  393  ;  hyda- 
tid of,  441 ;  hypertrophy  of,  433  ; 
murmurs,  397 ;  new  growths  of,  441 ; 
palpitation  of,  448  ;  parasitic  aiiec- 
tions  of,  441 ;  physical  examination 
of,  392  ;  pigmentary  degeneration 
of,  438  ;  position  of  valves  of,  395  ; 
sounds  of,  894  ;  syphilis  of,  441 ; 
valvular  diseases  of,  419 

Heart  sounds,  abnormal,  396  ;  nor- 
mal, 394 

Heat  centre,  90 

Heat  test  for  albumin,  526 

Hemianajsthesia,  585 ;  hysterical, 
772 

Hemianopia,  654 ;  in  megrim,  742 

Hemichorea,  758 

Hemicrania,  740,  743 

Hemiplegia,  635 ;  choreic  (see  Athe- 
tosis,) 588  ;  hysterical,  639,  772 

Hepatic  abscess,  274 ;  relations,  270 

Hepatitis,  acute,  274 

Hepatization  of  lung,  grey,  348  ;  red, 
318 


Hereditary  ataxia,  699 ;  syphilis,  180 

Heredity,  4 ;  in  cancer,  4,  33 ;  in  dia^ 
betes,  4,  83 ;  in  epilepsy,  4 ;  in  gout, 
4  ;  in  syphilis,  4  ;  in  tuberculosis,  4 

Herpes  labialis  in  pneumonia,  350 

High  tension  pulse,  408 

Hodgkin's  disease,  501 

Hooklets,  hydatid,  297,  300 

Hot  stage  of  ague,  149 

Hunterian  chancre,  174 

Hyaline  casts,  523 

Hydatid,  history  of,  297,  300 ;  hook- 
lets,  297,  300 ;  structure  of  cyst, 
300 ;  suppuration  of  cyst,  300  j 
thrill,  283 

Hydrencephalocele,  632 

Hydrocephalus,  28,  632 

Hydronephrosis,  547 

Hydropericardium,  28,  412 

Hydrophobia,  187 

Hydrops  articuli,  28 ;  pericardii,  28, 
412 

Hydrothorax,  28,  387 
Hypersemia,  30 
Hyperesthesia,  585 
Hyperdicrotic  pulse,  409 
Hyperosmia,  651 
Hyperplasia,  22 

Hyi^erpyrexia,  96 ;  in  acute  rheuma- 
tism, 62 ;  in  pleurisy,  383 ;  in  ty- 
phoid fever,  128  ;  in  typhus,  134 
Hyper-resonance  of  lung,  313 
Hypertrophy,  22  ;  of  heart,  433 ;  of 

spleen,  499 
Hypobromite  estimation  of  urea,  580 
Hypochondriac  regions,  contents  of, 
201 

Hypoglossal  nerve,  668 
Hysteria,  769 
Hystero-epilepsy,  774 


ICEBAG  in  liiemoptysis,  347 ;  in 
aneurysm,  460 
Icterus,  284 

Idiopathic  aniemia,  476 
Idiosyncrasy,  6 
Immunity,  8,  11 
Impulse  of  heart,  393 
Incompetence,  valvular,  899  et  seq. 
Incoordmation  in  locomotor  ataxia, 
697 

Incubative  period,  11  (see  also  Specific 

fevers) 
Indican  in  urine,  518 
Indigo  calculus,  555 
Induced  current,  594 
Infantile  convulsions,  755  ;  paralysis, 
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Infarct  (see  Embolism),  465  ;  in 
pyajmia,  190 ;  in  valvular  disease, 
417 

Infection,  11 

Infectious  diseases,  90 

Inflammation,  29 

Influenza,  138 

Inoculated  smallpox,  103 

Inoculation  in  glanders,  183  ;  in  hy- 
drophobia, 187  ;  in  malignant  pus- 
tule, 184 ;  in  small-pox,  103 

Insane,  general  paralysis  of,  647 

Insular  sclerosis,  644 

Intermittent  fever,  148  ;  pulse,  407 

Internal  capsule,  573 

interstitial  nephritis,  540 

Intestinal  colic,  253 ;  obstruction, 
242 ;  acute,  242 ;  chronic,  243  ; 
worms,  296 

Intestine,  large,  anatomy  of,  199 ; 
small,  198 ;  strangulation  of,  242 

Intestines,  ulceration  of,  241 

Intravenous  injection  in  cholera,  161 ; 
in  diabetes,  87 

Intussusception,  242 

Iodine  solution  for  amyloid  test,  25 

Ipecacuanha  in  dysentei-y,  169 ;  in 
anthrax,  186 

Iritis,  gouty,  55;  rheumatic,  62 ;  syphi- 
litic, 177 

Iron  in  aneemia,  475;  in  erysipelas, 

156  ;  in  pneumonia,  353 
Irregularity  of  pulse,  407 
Itching  in  jaundice,  284 ;  in  scarlet 

fever,  109 


TABOR-A.NDI  in  myxoedema,  506 
*'    Jacksonian  epilepsy,  754 
Jail  fever,  131 

Jaundice,  284  ;  causes  of,  285,  288  ; 
fffices  in,  285,  286 ;  obstructive, 
284  ;  non-obstructive,  286 

Jagnlar  thrombosis,  616 


KATHODAL  contractions,  595 
Kidneys,  anatomical  relations  of, 
513;  Bright's  disease  of,  533;  in 
gout,  51  ;  lardaceouB  disease  of, 
545 ;  malignant  disease  of,  549  ; 
movalde,  S.'vi  ;  fjarasitic  diseases  of, 
557  :  tuberculosis  of,  550 
Kneading  abdomen  in  constipation, 

252;  in  obnlruction,  245 
Knee  jerk,  590 

Koch's  tuberculin  in  phthisis,  869 


T  ABYEINTHINE  vertigo,  662 
-L'    Lactic  acid  in  rheumatism,  59 
Landry's  paralysis,  684 
Lardaceous  disease,  24  ;  in  phthisis, 

306  ;  in  syphilis,  176  ;  of  intestines, 

248  ;  of  kidneys,  545  ;  of  liver,  280 ; 

of  pancx-eas,  294  ;  of  spleen,  500 
Large  intestine,  anatomy  of,  199 
Laryngeal  muscles,  paralysis  of,  665 
Laryngeal  phthisis,  327 
Laryngismus  stridulus,  328 
Laryngitis,  323  ;  acute,  323  ;  chronic, 

326  ;  oedematous,  325  ;  tubercular, 

327 

Larynx,  diseases  of,  323 

Lateral  columns  of  cord,  671 ;  sclerosis 

of,  701  ;  sinus,  thrombosis  of,  616 
Lead  colic  (see  Plumbism),483  ;  palsy, 

483,  720  ;  poisoning,  483 
Left  ventricle,  dilatation  of,  437; 

hypertrophy  of,  434  ;  waUs  of,  391 
Leprosy,  170 
Leptomeningitis,  600 
Leucin,  521 ;  in  acute  yellow  atrophy 

of  liver,  273 
Leucocythasmia,  480 
Lightning  pain,  096 
Lipremia  in  diabetes,  84 
Lippings  of  bone,  arthi'itic,  70 ;  gouty, 

50 ;  rheumatic,  67 
Lips,  herpes  of,  in  pneumonia,  350 
Liver,  amyloid,   280 ;   anatomy  of, 

270;  atrophy  of,  acute  yellow,  273; 

atrophy  of,  simple,  271;  congestion 

of,  271;   diseases  of,  270;  fatty, 

279  ;  gin-drinker'e,  276  ;  hobnailed, 

276 ;  hydatid  of,  283  ;  lardaceous 

disease  of,  280  ;  malignant  disease 

of,  282 ;  waxy,  280 
Lobar  pneumonia,  347 
Lobular  pneumonia,  354 

„      collapse  of  lung,  378 
Local  asphyxia,  467 ;  syncope,  467 
Localisation  of  functions  of  brain, 

577 

Locality  as  a  cause  of  disease,  5 
Locomotor  ataxia,  695 
Lordosis  in  pseudo-hj'pertrophic  mus- 
cular paralysis,  716 
Ludovie's  nngina,  825 
Lumbago,  76 

Lumbar  ])ain  in  Bright's  disease,  585 ; 
in  diabetes  insipidus,  89 ;  in  lum- 
bago, 77 

Lungs,  anatomy  of,  807  ;  collapse  of, 
376;  congestion  of,  343;  disoasos 
of,  313 ;  oinphyHcma  of,  373 ;  hiemor- 
rhagc  of,  345  ;  liydatid  of,  878; 
malignant  disease  of,  371 ;  cudcma 
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of,  844 ;  pliysicfti  examination  of, 
310 ;  syphilitic  disease  of,  372 

Lymph  scrotum,  304,  567 

Lympli  vessels  in  filaria,  304 ;  in 
ehyluria,  5G6 

Lymphadenoma,  501 

Lymphangeitis  due  to  filaria,  304 

Lymphatic  temperament,  6 

Lysis,  13,  91 


MAIN  en  gi'iffe,  693,  695,  718 
Malarial  fevers,  148 
Male  fern  in  tapeworm,  299 
Malformations,  9  ;  of  heart,  442 
Malignancy,  9  ' 
Malignant  disease  of  lung,  371 

„        endocarditis,  416 ;  pustule, 
184 

Malingering  in  epilepsy,  752 
Mastitis  in  mumjis,  119 
Measles,  114  ;  German,  117 
Measly  pork,  298 
Mediastina,  309 
Mediastinal  tumours,  449 
Medulla  oblongata,  sclerosis  of,  642 
Medullary  cancer,  36 
Megi-im,  741 

Meliena  in  cirrhosis,  277 ;  in  ulcer  of 
stomach,  223 

Melanotic  carcinoma,  37 

Membrane  in  diphtheria,  145 

Meniere's  disease,  663 

Meningitis,  cerebral,  599 ;  cerebral 
tubercular,  604  ;  epidemic  cerebro- 
spinal, 164 ;  spinal,  675 

Meningocele,  632 

Mensuration  of  chest,  320 

Mercurialism,  acute,  485  ;  chronic,  486 

Mercury  in  syphilis,  179, 181 ;  in  cere- 
bral thrombosis,  (515 

Mesenteric  glands,  tubercle  of,  263 

Metallic  tinlding,  317 

Metallo-therapeutics,  777 

Metastases  in  mumps,  119  ;  in  rheu- 
matism, 60  ;  in  sarcoma,  40 

Meteorism  in  typhoid  fever,  127 

Microbes,  10 

Mid-diastolic  murmur,  309 

Migration  of  corpuscles  in  inflamma- 
tion, 30 

Miliary  tubercle,  44 

Milk  diet  in  obstruction  of  bowel, 
246 

Mitral  obstruction,  423 ;  regurgita- 
tion, 422;  stenosis,  423 
Modified  small-pox,  102 
Monoplegia,  587 
Morbid  anatomy,  2 


Morbilli,  114 

Morbus  anglicus,  79 

Mosquitos  in  ehyluria,  304,  566 

Motor  aphasia,  745;  disturbances,. 
586  ;  tract,  573,  671 

Mouth,  anatomy  of,  195 

Movable  kidney,  552 

Mucous  carcinoma,  37 

Multiple  neuritis  in  alcoholism,  723 ; 
in  diphtheria,  145 ;  in  plumbism, 
483,  720 

Mumps,  118 

Murexide  test,  531 

Mui-murs,  397  ;  auEemic,  405  ;  aneu- 
rysmal, 459 ;  diastolic,  398 ;  in- 
organic, 402 ;  venous,  405 ;  pre- 
systolic, 399  ;  systolic,  398  ;  vesi- 
cular, 315 

Muscle,  reflex,  592 

,,       trichina  spiralis  in,  303 

Muscular  atrophy,  692 ;  rheumatism 
76 ;  sense,  585 

Musculo-spiral  neiTe,  lesions  of,  719 

Myelitis,  679 ;  hemilateral,  683 

Myeloid  sarcoma,  39 

Myocarditis,  432 

Myotatic  contraction,  592 

Myxoedema,  504 


NASAL  hemianopia,  654 
Necrosis,  32 
Nematoda,  801 
Nephrectomy,  550,  552 
Nephritis,  534  et  seq. 
Nephrorrhaphy,  554 
Nerves,    cranial,    lesions    of,   650 ; 

spinal,  lesions  of,  718 
Nervous  system,  diseases  of,  569 
Nervous  temperament,  6 
Neuralgia,  726 
Neuriisthenia,  779 

Neuritis,  720 ;  alcoholic,  723 ;  diph- 
theritic, 145,  723;  multiple,  720; 
optic,  652  ;  peripheral,  720 ;  sciatic, 
732 

Night  sweats  in  phthisis,  8R8 
Nitric  acid  test  for  albumin,  526 
Nitrite  of  aniyl  in  angina,  448 
Nitro-glycerin  in  angina,  448 
Nodules  in  glanders,  183 ;  in  rheuma- 
tism, 61 

Notched  teeth  in  congenital  syphilis, 
180 

Nucleus  of  calculus,  555 
Nummular  sputa,  363 
Nutrilionul  disturbances,  582 
Nystagmus,  646 
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/OBLITERATION  of  intercostal 
^'    spaces,  388 

Obstruction  of  bile  ducts,  288  ;  of  in- 
testines,   242 ;  murmurs,  400  at 

seq. ;  valvular,  aortic,  419  ;  mitral, 

42S ;  pulmonic,  424  ;  tricuspid,  426 
Obstructive  suppression  of  urine,  502 
Occipital  lobe,  570 
Occupation  in  disease,  5 
Ocular    changes,    652 ;  headache, 

739 ;  muscles,  paralysis  of,  655 
CEdema  of  lungs,  344 
CEsophagus,  anatomy  of,  196  ;  auscul- 
tation of,  216 ;  diseases  of,  212 ; 

inflammation  of,  212  ;  obstruction 

of,  212;  strictm-e  of,  212 
Olfactory  nerve,  lesions  of,  650 
Ophthalmoplegia,      655 ;  externa 

(syphilitic),    176,     580 ;  interna 

(syphihtic),  176,  580 
Opisthotonos,  765,  774 
Opium  in  diabetes,  87,  89 
Optic  atrophy,  652  ;  chiasma,  lesion 

of,  653 ;  nerve,  651 ;  neuritis,  652  ; 

thalamus,  572 ;   tract,  lesion  of, 

654 

Orchitis  in  mumps,  119 
Organs  of  circulation,  anatomy  of, 

390;  diseases  of,  410  et  seq. 
Organs  of  digestion,   anatomy  of, 

195 ;  diseases  of,  202  et  seq. 
Organs  of  respiration,  anatomy  of, 

306  ;  diseases  of,  323  et  seq. 
Osteo-arthritis,  70 
Otorrhoea  in  scarlet  fever,  112 
Ovarian  tumours,  diagnosis  of,  269 
Ovaritis  in  mumps,  119 
Oxalate  of  lime  calculus,  554 ;  crystals, 

520 

Oxyuris  vermicularis,  302 


PACHYMENINGITIS,  cerebral, 
1^    608  ;  spinal,  676 
Palate,  paralysis  of,  657 ;  diphtheritic, 
145 

Palliative  treatment,  18 

Palpation  of  abdomen,  267  ;  of  chest, 

811 ;  of  heart,  393 
Palpitation,  448 

Pancreas,  anatomy  of,  293  ;  calculus 
of,  294 ;  cancer  of,  294  ;  cysts  of, 
295  ;  diseases  of,  ;  hujmorrliage 
of,  294  ;  in  diabetes,  84  ;  inflamma- 
tion of,  293 ;  tumours  of,  295 

Paracentesis  pericardii,  413 ;  thoracis, 
884 

Paralysis,  acute  ascending,  (i84  ;  adult 
spinal,  690  ;  agitans,  761 ;  alcoholic, 


728;  bulbar,  642;  diphtheritic, 
145,  723 ;  general,  of  the  insane, 
647 ;  hysterical,  772  ;  infantile,  686 ; 
Landry's,  684  ;  laryngeal  abductor, 
666  ;  laryngeal  adductor,  666 ;  lead, 
483 ;  ocular,  655,  656 ;  progressive 
muscular,  692 ;  pseudo-hyper- 
trophic,  714 
Paraplegia,  586,  711 ;  alcoholic,  723 ; 

in  myelitis,  680 
Parasites  as  causes  of  disease,  10 ; 

intestinal,  296 
Parasitic  diseases  of  kidney,  557 
Parenchymatous  neuritis,  720 
Parotitis  in  mmnps,  119 
Paroxysmal  hcemoglobinuria,  565 
Pasteur's  treatment  for  hydrophobia, 
189 

Patellar  reflex,  590 
Pathognomonic  signs,  16 
Pathology,  21 
Pavy's  test  for  sugar,  528 
Pectoriloquy,  318 
Pectoris,  angina,  445 
Percussion,  311;  auscultatory,  320; 
immediate,  811;  in  ascites,  254; 
mediate,  311 ;  of  heart,  394 ;  of 
lungs,  811 ;  wave,  409 
Perforating  ulcer  of  foot,  697 ;  of 

stomach,  223 
Periarteritis,  452 

Pericardial    effusion,   411 ;  friction 

sounds,  412 
Pericarditis,  410 
Pericardium,  890 
Perihepatitis,  271 
Perinei^hric  abscess,  544 
Perineuritis,  720 
Periostitis,  syphilitic,  175 
Peripheral  neuritis,  720 
Peritonitis,  256 ;  acute,  256 ;  chronic, 
259 

Perityphlitis,  261 
Pernicious  antemia,  476 
Pertussis,  120 

PetecliiiB  in  cerebro-spinal  fever,  165  ; 

in  purpura,  471 ;  in  scurvy,  473  ; 

in  typlius,  182 
Petit  inal,  750 

Pettonkofer's  test  for  bile  acids,  529 
I  Peyer's  patches  in  typhoid  fever,  12C 

Phantom  tumour,  462 

Plil(;bitls,  469 

Pliosphates,  519 
;  Pliospliatic  calculi,  554 

Phtliisis,  860  ;  caiiHu  of  death  in,  863  ; 
liioinoplysis  in, 345;  Kocli's  bacillus 
in,  48,  3(il 

Physical  signs  of  lungs,  821 
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Picric  acid  test  for  albumin,  527  ;  for 

sugar,  529 
Pigeon  breast,  81 
Pigments  (urinary)  518 
Pigmentary  degeneration,  27 
Pigmentation  of  skin  in  Addison's 

disease,  510 
Pipe-smoking  as  a  cause  of  cancer, 

33 

Plantar  reflex,  593 

Pleura,  diseases  of,  380 

Pleurisy,  acute,  380  ;   chronic,  385 ; 

subacute,  384 
Pleuritic  effusion,  383 
Pleuritis,  380 
Pleurodynia,  78 
Pleurosthotonos,  705 
Plexuneter,  311 
Plumbism,  482 

Pneumogastrio  nerve,  lesions  of,  665 
Pneumonia,      347;      acute,  347; 

catarrhal,  354  ;  chronic  interstitial, 

356  ;  croupous,  347  ;  lobar,   347  ; 

lobular,  354 
Pneumonic  phthisis,  358 
Pneumo-thorax,  388 
Points,  tender,  in  neuralgia,  727,  729, 

732,  734 

Polar  changes,  597  ;  reactions,  595 
Poliomyelitis,  acute,   686 ;  clu-onic, 
692 

Polyuria,  84,  89 

Pons  varolii,  hremoii-hage  into,  624  ; 

lesions  of,  579,  639 
Pork,  measly,  298 
Port-wine  marks,  27 
Post-dicrotic  wave,  409 
Posterior  columns  of  spinal  cord, 

671 

Potassium  iodide  in  aneurysm,  460  ; 

in  syphilis,  179,  181 
Precordial  dubiess,  394 
Predisposing  causes  of  disease,  2 
Presystolic  murmur,  399 
Preventive  treatment,  17 
Primary  lateral  sclerosis,  701 
Proglottis  of  tapeworm,  297 
Prognosis,  10  ;  in  valve  disease,  426 
Progressive  muscular  atrophy,  692 
Prophylactic  treatment,  17 
Proptosis  in  Graves's  disease,  444 
Pseudo-hypertrophic  muscular  para- 
lysis, 714 

Pulmonary  hiomorrhage,  845  ;  tuber- 
cular plithisis,  360  ;  valves,  diseases 
of,  424 

Pulsating  liver,  425 

PulsatioUjCapillary,  420 ;  aneurysmal, 
457 


Pulse,  405  ;  abnormal,  407 ;  dicrotic,. 
408  ;  infrequent,  407  ;  intermittent,. 
407  ;  irregular,  407  ;  high  tension,. 
408 ;  low  tension,  408 ;  tracings, 
409 

Pupils,  Argyll-Eobertson,  697 
Purpura,  471 
Purpurin,  518 

Pus,  formation  of,  31 ;  in  urine,  522 
Pustule  in  small-pox,  101 ;  malignant, 

184 
Pytemia,  189 
Pyehtis,  543 
Pylorectomy,  228 
Pyloric  orifice,  size  of,  198 
Pyonephrosis,  544,  556 
Pyothorax,  386 
Pyrexia,  90 
Pyi-osis,  237 


QUALITATIVE  changes  in  elec- 
tricity, 595 
Quantitative  changes  in  electricity,. 
595;  tests  for  albumin,  526;  for 
sugar,  527  ;  for  urea,  530 
Quartan  ague,  150 
Quinine  in  ague,  151 
Quinsy,  206 
Quotidian  ague,  150 


RABIES  in  dogs,  187 
Eachitic  pelvis,  81 ;  rosary,  89 
Rales,  317 
Rash,  98 

Rasjiberry  tongue,  110 

Rate  of  pulse,  405 

Raynaud's  disease,  466 

Reaction  of  degeneration,  596 

Rectum,  anatomy  of,  200 

RecuiTcnt  laryngeal    nerves,  com- 
pression of,  451,  458,  (565 

Red  line  in  mercurialism,  486 

Reduplication  of  heart  sounds,  896 

Redux  crepitation,  322,  383 

Reflexes,  deep,  590 ;  superficial,  592 

Regurgitation,   aortic,   420 ;  mitral, 
422  ;  pulmonic,  425  ;  tricuspid,  425 

Eelai)se  in  typhoid  fever,  127 

Relapsing  fever,  137 

Eemittunt  fever,  151 

Renal  calculus,  C54  ;  colic,  556 

Resection  of  rib  in  emjiyenia,  387 

Resonance  (lung),  321 

Respiratory  system,  anatomy  of,  806 
diseases  of,  306 

Retiiuil  hiBuiorrhages,  535,  053 

Retinitis,  albuminuric,  541,  658 
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Ketraction  of  head  in  meningitis,  602, 
605 

Eetrocedent  gout,  53 

Retrogression,  762 

Rhemnatic  fever,  57  ;  gout,  72 

Rheumatism,  acute  articular,  57 ; 
gonorrhceal,  71 ;  modifications  in 
children,  61 ;  muscular,  76  ;  scar- 
latinal, 111 

Rheumatoid  arthritis,  72 

Rhonchus,  318 

Ribs,  bending  of,  in  rickets,  81 ;  resec- 
tion of,  in  empyema,  387 
Rice-water  stools,  158 
Rickets,  78 
Rickety  rosary,  80 

Right  ventricle,  hypertrophy  of,  435 ; 

dOatation  of,  437 
Rigidities,  early,  637 ;  initial,  637 ; 

late,  687 
Rigor  in  ague,  149  ;  in  fever,  91 
Risus  sardonicus,  766 
Rooms,  disinfection  of,  100 
Rosary,  rickety,  80 
Rose  spots  in  tj^phoid  fever,  125 
Roseola  epidemic,  117  ;  syphUitic,  174 
Eotheln,  117 
Round  worms,  301 
Rubeola,  114 
Rusty  sputum,  349 


OACCHAEOlVrrCES  albicans,  202 

Sago  spleen,  501 
St.  Yitus's  dance,  756 
Salicin  in  rheumatism,  64 
Salicylates  in  rheumatism,  64 
Saline  injections  in  cholera,  161  ;  in 

diabetic  coma,  87 
Sanguine  temperament,  6 
Santonin  for  round  worm,  302 
Sarcina  ventricnli,  227,  229,  234 
Sarcoma,  88 
Scanning  speech,  646 
Scapalar  reflex,  593 
Scarlet  fever,  108 
Sciatica,  731 
Scirrhus  cancer,  36 
Sclerosis,  640 ;  amyotrophic  lateral, 

701;  disseminated,  044;  insular, 

6-i4  ;  lateral,  701 ;  secondary  lateral, 

705 

Scolex  of  tapeworm,  207 
Scorbutus,  472 
Scurvy,  472 
Scybala,  252 

Secondary  degeneration  of  nerves, 
721  ;  of  cord,  673,  705  ;  syphilis,  174 
Semiology,  12 


Sensory  aphasia,  745 ;  distm'bances, 

584  ;  tract,  576 
Septic£emia  in  typhoid,  125 
Septum  ventriculorum,  incomplete,. 

442 

Seventh  nerve,  lesions  of,  659 
Ship  fever,  131 

Sick  headache  (see  Megrini),  741 
Sigmoid  flexure,  anatomy  of,  200 
Signs,   12 ;  diagnostic,   16 ;  patho- 
gnomonic, 16 
Sinuses,  cerebral,  tlu-ombosis  of,  615 
Sixth  nerve,  lesions  of,  658 
Skim-milk  treatment  of  diabetes,  87 
Skin,  atrophy  of  (glossy),  583  ;  dis- 
coloration of  (diagnosis),  511 
Skin  reflexes,  592 
Skodaic  resonance,  313 
Small  intestine,  anatomy  of,  198 
Small-pox,  100 

Smell,  affections  of  sense   of,   650  ^ 

centre,  577 
Smoky  urine,  521,  535 
Snuffles,  180 

Social  conditions  as  a  cause  of  dis- 
ease, 5 

Sodium  urate  in  gout,  50 

Softening,  cerebral,  610 

Solvent  treatment  of  calculi,  557 

Sore  throat  (see  Stomatitis,  203) ; 
clergyman's,  327 ;  in  diphtheria, 
143, 145  ;  in  measles,  115  ;  in  scarlet- 
fever,  111,  113  ;  in  syphilis,  174  ; 
in  tonsillitis,  208 

Sounds  of  heart,  normal,  394 ;  ab- 
normal, 396 

Spansemia,  474 

Spasm  of  glottis,  328 ;  of  muscle,  587 
Spasmodic  croup,  328 
Special  senses  (centres),  577 
Specilio  fevers,  97 ;  infectious  dis- 
eases, 90  ;  organisms,  10 
Spectroscopic  test  for  blood,  532 
Sphygmographic  tracings,  409 
Spinal  accessory  nerve,  lesions  of, 
667 

Spinal  cord,  anatomy  of,  670 ;  diseasea 
of,  075  ;  tumours  of,  706 

Spinal  hremoiTliage,  70!) ;  meningitis, 
675;  nerves,  lesions  of,  718 

Spirillum  of  cholera,  157 

Spirochaita  Obermeieri,  137 

Splasli  sound,  317,  322 

Si)lecn,  anatomy  of,  495;  atrophy  of, 
49H;  in  ague,  152,  499;  congestion, 
497  ;  diseases,  497  ;  hypertrophy, 
499;  infarcts  of,  498;  inflaninuitioii 
of,  497  ;  hirdaceons  disease  of,  500 ;. 
new  growths  of,  500 
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Siiutum,  foetid,  338  ;  nummular,  3G3  ; 

rusty,  849 
Squints,  607,  655 
Stasis  in  inflammation,  30 
Status  epilepticus,  750  ;  convulsivus, 

756 

Stellwag's  sign,  444 

Stenosis,  aortic,  419 ;  mitral,  423 ; 
pulmonic,  424;  pyloric,  226,  229; 
tracheal  in  diphtheria,  145 ;  tri- 
cuspid, 426 

Stertorous  breathing,  G20 

Stethoscopes,  314 

Stimulant  treatment,  19 

:  Stomach,  anatomy  of,  197 ;  dilatation 
of,  228  ;  diseases  of,  217  ;  malignant 
disease  of,  225 

Stomatitis,  202 ;  gangrenous,  204 ; 
parasitic,  202 ;  ulcerative,  203 

Stone  in  kidney,  554 

Strabismus,  655 

Strangulation  of  bowel,  242 

Strawberry  tongue,  110 

Stricture  of  oesophagus,  212 ;  of 
pylorus,  226,  229 ;  of  rectum,  244 

Stridor,  324,  458,  666 

Subcutaneous  nodules,  61 

Subsultus  tendinum,  93 

Succussion,  317,  322 

:Sugar  in  urine,  84,  518,  527 

Sulphur  in  diphtheria,  146 ;  in  mus- 
cular rheumatism,  78 

Sun-cure,  19 

Superficial  reflexes,  592 

Suppression  of  urine,  561 

Sui)i3uration  of  hydatid  cyst,  284,  800 

Sui^ra-reual  capsules,  anatomy  of, 
496  ;  disease  of,  509 

Suspension  in  locomotor  ataxia,  699 

Sweating  in  ague,  149 ;  in  acute 
rheumatism,  60  ;  in  phthisis,  363  ; 
in  pyiemia,  190  ;  in  rickets,  80 

Symptomatology  of  nervous  diseases, 
'582 

Symptoms  of  disease,  12 
Syncope,  14 

:  Syphilis,  173;  congenital,  180 


'TABES  dorsalis  (see  Locomotor 
-L     Atuxia),  6115 ;  mesenterica  (see 

Abdominal,  Tuberculosis),  263 
Tache  ci're'brale,  607 
Tachycardia,  393,  667 
Tactile  sense,  5H4 

Tienia  ecliinococous,  800 ;  bothrio- 
cepliahis  latus,  298;  mediocanel- 
lata,  299  ;  solium,  297 

Tapeworms,  296 


Taste,  affections  of,  651 

Teeth,   periods    of    eruption,   195 ; 

syphilitic,  180 
Temperament,  5 

Temperature,  96 ;  chart  of,  in  epi- 
demic influenza,  140  ;  measles,  115  ; 

scarlet  fever,  110 ;  small-pox,  102 ; 

typhoid  fever,  124  ;  typhus,  133 
Temporal  hemiauopia,  654 
Temporo-sphenoidal  lobe,  570 
Tender  points,  727,  729,  732,  734 
Tendon  reflexes,  590 
Tenesmus  in  dysentery,  168 
Tension,  arterial,  408  ;  in  angina,  447  ; 

in  Blight's  disease,  535,  541 
Termination  of  fever,  91 
Tertian  ague,  150 
Tertiary  syphilis,  175 
Testis,  tuberculous,  367 
Tests,  Gmelin's,  529;  Heller's,  582; 

Johnson's,  527,  529;  Pavy's,  528; 

Pettenkofer's,  529;  Trommer's,529 ; 

urinaiy,  526 
Tests  for  albumin,  526 ;  bile-acids, 

529 ;   bile-pigments,   529 ;  blood, 

532 ;  cystine,  532  ;  indican,  530  ; 

oxalates,    581 ;   phosphates,   531 ; 

pus,  538  ;  sugar,  527  ;  urea,  530  ; 

uric  acid,  531 
Tetanus,  764 
Tetany,  767 
Thalamus  opticus,  572 
Therapeutic  treatment,  19 
Thermometrj',  95 
Thickened  pleura,  885 
Third  nerve,  lesions  of,  654 
Thoracic  aneurysm,  456 
Thi-ill,  aneurysmal,  457 ;  hydatid,  283 

in  mitral  stenosis,  424 
Tlu-oat  in  diphtheria,  143 ;  in  gout, 

54 ;  in  measles,  115  ;  in  scarlet  fever, 

111 ;  in  syphilis,  174  ;  in  tonsillitis, 

207 

Thrombosis,  463 ;  of  cerebral  arteries, 
612  ;  of  cerebral  sinuses,  (il5 ;  of 
jugular  vein,  616 ;  of  lateral  sinus, 
616 

Thrombus  (varieties),  463 
Thrush,  202  ;  fungus,  202 
Thyroid    gland,  anatomy   of,   495 ; 

diseases  of,  50-1,  607  ;  in  goitre,  507; 

in  Graves's  disease,  444  ;  in  myx- 

ciidema,  504 
Tic  douloureux,  734 
Tidal  wave,  409 
Tinkling,  metallic,  317,  322 
Tinnitus,  663 

Tongue,  atrophy  of,  669;  paralysis  of, 
637  668 
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Tonic  spasm,  587 

Tonics,  cardiac,  430 

Tonsils,  chronic  hypertrophy  of,  209  ; 

inflammation  of,  206 ;  relations  of, 

195 

Tonsillitis,  206 
Tophi,  55 
Tormina,  168 
Torticollis,  78 
Toxalbumins,  9 

Trachea,  anatomy  of,  306 ;  diseases 

of,  323 
Tracheal  breathing,  315 
Tracheitis,  329 

Tracheotomy  in  diphtheria  147 

Tract,  motor,  573  ;  sensory,  576 

Tracts  of  spinal  cord,  671 

Treatment,  17 ;  antiphlogistic,  19 ;  cu- 
rative, 18 ;  expectant,  18 ;  palliative, 
18 ;  preventive,  17  ;  prophylactic, 
17 ;  stimulant,  19  ;  therapeutic,  19 

Tremor,  588 ;  alcoholic,  489 ;  in 
general  paralysis,  649  ;  fibrillar  in 
progressive  muscular  atrophy,  694 ; 
in  disseminated  sclerosis,  645  ;  in 
mercnrialism,  486 ;  in  pai'alysis 
agitans,  761 

Trichina  spiralis,  303 

Trichinosis,  303 

Tricuspid  obstruction,  426 ;  regurgi- 
tation, 425 

Trifacial  neuralgia  (see  Tic  doulou- 
reux), 734 

Trismus,  765 

Trommer's  test  for  sugar,  529 
Trophic  changes,  582 
Tubal  nephritis,  acute,  534  ;  chronic, 
536 

Tubercle,  42  ;  methods  of  extension, 
46 ;  secondary  changes  in,  45 

Tubercle  bacillus,  description  of,  43  ; 
method  of  staining,  44 

Tubercular  meningitis,  604 ;  peri- 
tonitis, 261,264 

Tuberculosis,  42 ;  abdominal,  203  ; 
pulmonarj-,  300  ;  of  vesiculte  semi- 
nales,  551 

Tnfnell's  treatment  in  aneurysm,  460 

Tumours,  33  et  seq. 

Tuning-fork  in  ear  disease,  602 

Tympanites,  127,  244,  252,  258 

Tympanitic  percussion  note  of  lung, 
313,  321 

Types  of  fever,  93 

Tyjihlitis,  261 

Typhoid  fever,  122;  eruption,  125; 
complicatioTiH,  127  ;  relapso  in,  127  ; 
temperature  chart,  124  ;  treatment, 
129 


Typhoid  state,  93 

Typhus  fever,  131  ;  eruption,  132 ; 
odour  in,  132  ;  table  of  diagnosis, 
135  ;  temiierature  chart,  133 ;  treat- 
ment, 136 

Tyrosin,  521 ;  in  acute  yellow  atrophy 
of  liver,  273 


ULCEE,  crecal,  241;  gastric,  221; 
duodenal,  241 ;  intestinal,  241  ;; 
malignant,  of  stomach,  226 ;  per- 
forating, of  foot,  697 ;  rectal,  241 
Ulceration  of  intestines,  241 
Ulcerative  endocarditis,  416 
Ulnar  nerve,  lesions  of,  718 
Umbilication  in  small-pox,  101 
Umbilicus,  situation  of,  201 
Undefended  sjjace,  443 
Unfavourable  symptoms,  17 
UrEBmia,  559 
Urate  of  soda  in  gout,  50 
Urates,  519 

Urea,  519  ;  quantitative  test  for,  530 

Uric  acid,  520  ;  calculus,  554  ;  in  gout,. 
49  ;  tests  for,  531 

Urinary  pigments,  518 

Urinary  system,  diseases  of,  513 

Urine,  albumin  in,  517 ;  blood  in,, 
521 ;  characters  of,  515 ;  chlorides- 
in  (test),  532 ;  in  disease,  517  ;  in 
health,  515  ;  in  jaundice,  284  ;  in 
lardaceous  disease,  546  ;  in  nejih- 
ritis,  535,  538,  542 ;  in  pyelitis,  544  ; 
in  tuberculosis  of  kidney,  552 ; 
phosphates  in,  519 ;  pus  in,  533, 
544  ;  quantity  of,  516  ;  reaction  of, 
515 ;  solids  of,  estimation,  510 ; 
specific  gravity  of,  516 ;  sugar  in, 
518 ;  suppression  of,  561 ;  table,, 
in  Bright's  disease,  543  ;  tests, 
520  ;  urates  in,  519  ;  uric  acid  in, 
520  ;  variations,  515 

Urohffimatopoi-phyrin,  518 

Uterine  disorders  as  a  cause  of  rheu- 
matoid arthritis,  73 


YACCINATION,  105 
'     Vaccinia,  105 

Vagabondismus,  511 

Vagus  nerve,  lesions  of,  005 

Valerian  in  hysteria,  777 

Valves  of  heart,  situation,  395 ;  dis- 
eases of,  418 

Valvular  disease,  418  ;  prognosis  of,. 
426  ;  treatment  of,  427 

Vapour  l)iitli,  calomel,  178 
I  Varicella,  107 
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Variola,  100 

Vascular  system,  diseases  of,  890 

Vegetations  on  heart  valves,  417 

Veins,  cerebral,  582 

Venous  congestion  in  valvular  dis- 
ease, 423,  425 

Venous  munnurs,  404  ;  pulse,  425 

Vermiform  appendix,  inflammation 
of,  2B2 

Vertigo,  auditory,  663 

VesiculiE  serainales,  tubercle  of,  551 

Vesicular  murmur,  315 

Vibration,  circulatory,  393 ;  respira- 
tory, 311 

Visceral  lesions,  583  ;  in  syphilis,  177 

Vision,  defects  of,  653 

Vocal  cords,  paralysis  of,  666 

Vocal  fremitus,  311 ;  resonance,  315 

Voice,  auscultation  of,  314 

Volvulus,  242 

Vomica  in  phthisis,  862 

Vomiting,  cerebral,  601  ;  cofEee- 
ground,  223  ;  in  Addison's  disease, 
510;  in  cirrhosis,  277;  in  dys- 
pepsia, 234  ;  in  gastritis,  220  ;  in 
gastric  cancer,  227 ;  in  gastric 
ulcer,  223 ;  in  nephritis,  535 ;  in 
intestinal  obstruction,  244  ;  in  peri- 
tonitis, 257  ;  of  blood  in  cirrhosis, 
277  ;  m-semic,  560 

Von  Grraefe's  sign,  444 


ALLEEIAN    degeneration,  24, 
673,  721 


Washing  out  of  stomach,  230 
Wasting  of  muscle,  583 
Waterbrash,  237 
Water-cure,  19 

Water-hammer  pulse,  409,  421 
Waters,   aperient,   in  constipation, 

252;  Aix-les-Bains,  69;  Bath,  69; 

Buxton,  69;   Carlsbad,  76;  Con- 

trexeviUe,  557 ;    Droitwich,    69 ; 

Homburg,  76  ;  Strathpeffer,  69 
Waxy  liver,  280 
Wliispering  pectoriloquy,  319 
Wliite,  Dr.  Hale,  on  fever,  91;  on 

exophthalmic  goitre,  444 
Whooping  cough,  120 
Woolsorters'  disease,  184 
Word-blindness,  746 
Word-deafness,  746 
Worms,  296 
Wry-neck,  76 


XANTHALASMA  in  jaundice,  284 
Xanthine  calculus,  555 
Xanthoma  in  diabetes,  86 
Xanthopsia  in  jaundice,  284 


VELLOW  atrophy  of  liver,  273; 
J-    fever,  161 ;  tubercle,  44 


ZONA  in  neuralgia,  729 
Zones,  ansesthetic,  in  hysteria, 
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